


whe ee a 1909 


$4.00 per Year. APRIL | . 1909. 


| AMERICAN MA 


" A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 

















‘ ISSUED WEEKLY BY THE HILL PUBLISHING COMPANY, 

. Vol. 32. 505 PEARL STREET, NEW YORK. — 
r Index to Advertisers and Classified Index Following Reading Matter 

i Record Results Achieved By 
Simonds Concave Screw Slotter Blade 
: Screws Were In Stock 1500 Wanted At Once 








With | Size With B\ Size 
This \ ff / _— Slot Pp ———pP> This EY Slot 


1 
ns 

r ; 

1 No. I. | No. 2. 
l 














| One Slotter Blade—One Boy—And 1500 
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An entirely new machine for milling slots 


with closed ends, keyways and an endless variety of other work 
st 


i| | ™ it 





























Specimens of work. Cost of production greatly reduced by the use of the Spline Milling Machine. 


This machine, embodying new principles, takes care of the work for which heretofore there 
has been no suitable machinery. 

Considering its use the designer may take advantage of the incorporation of slots—which 
many times would simplify his designs, but which in the past have been avoided owing to the 
high manutacturing cost. 

The great advantage of this tool will appeal to the manufacturer who has formerly been 
compelled to resort to expensive broaching operations or to hand milling for cutting keyways 
with closed ends, and tang slots which owing to their depth require extreme care in manipulation 
of tools as well as the continuous services of a skilled operator. 


Wrete jor illustvated catalog ‘The Spline Milling Machine.” 
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Making of Modern Grinding 
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Wheels 


Giving an Outline of the Process by Which Carborundum Is Made 
and How It Passes from Crystals into the Completed Grinding Wheels 





EDITORIAL 


A machinist who was brought up with 
the grinding wheels in use before the days 
of the newer abrasives always thinks of 
all of them as emery wheels, whether he 
makes the mistake of saying it or not 
But no matter what he calls them, he rea- 
lizes that grinding wheels have improved 
greatly since the old days and he is more 
than interested in the manufacture, not 
only of the grinding wheels but of the 
abrasive itself. : 

Carborundum is an artificial product, 
due to the experiments of Edward Good- 
rich Acheson which began in 1891. The 
discovery was organized into a business 
when Io carats of the stuff was ordered by 














How Ir 1s MADE 

Carborundum is the product of coke, 
sand and heat; the first is very rich in car- 
bon, the second is a sand high in silica and 
the heat comes from the huge electric 
power plant at Niagara Falls, giving an 
unmeasurable temperature to the mixture, 
but assumed to be about 7000 degrees Fah- 
renheit. The coke is pulverized and mixed 
with the sand in proper proportion, to 
gether with a little sawdust to aid in burn- 
ing off the gases and preventing explosions 
and a pinch of salt to aid in the thorough 
mixing or fusing. 

The mixed ingredients then go to the 
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FIG. I THE ELECTRIC FURNACE 


workers of precious stones at the rate of 
about $860 a pound, because it could be used 
in place of diamond dust which sold for 
nearly double this amount. Naturally it did 
not find its way into general shop use at 
this figure, for grinding wheels for foundry 
use would be somewhat expensive, to put 
it mildly. When it was produced in quan 
tities large enough to allow it to be sold 
for ten dollars a pound it began to be 
used sparingly in valve grinding, owing 
to its rapid cutting qualities. 

The commercial manufacture of carbo- 
rundum, as far as shop use is concerned, 
dates from 1895, when the plant was 
moved from Pittsburg to Niagara Falls, 
where it has grown and is still growing, 
both in variety of products and volume of 
output. 


furnace, which is a sort of huge brick 
oven, perhaps 30 feet long and 7 feet 
across as seen in Fig. 1. The empty fur- 
nace, which looks more like a_ brick 
trough than anything else, is half filled 
with the mixture and then a core of granu- 
lated coke, perhaps a foot in diameter, is 
laid in the center from end to end and 
connected to current-carrying plates at 
each end. Then the core is covered with 
the mixture to make a cylindrical mass 
with the core in the center, the furnace 
bricked over the top, duly cemented in 
place and the current from old Niagara 
is turned on. The voltage starts at about 
250 but is lowered as the resistance de- 
creases until it comes down to an aver- 
age of about 185 volts and continues for 
36 hours. when the current is cut off and 


© 


CORRESPONDENCE 


the furnace allowed to cool. The mixed 
sand and coke averaging 2 feet in 
thickness, is such a poor conductor of 
heat that the brick walls do not suffer in 
the least although they become enveloped 
in a blue flame of carbon-monoxide gas, 
of which 5% tons are given off during the 
run of 36 hours 

Two thousand horsepower is now con- 
sumed continually in each furnace which 
means a total of 72,000 horsepower-hours, 
or enough to carry an express train from 
New York to Salt Lake City. All the 
impurities are destroyed or driven off in 
gas and when the outer covering is torn 
away it reveals huge clusters of carborun 
dum crystals, varying in size and color, 
but all making an excellent abrasive. 


CRUSHING THE CRYSTALS 
[he crystals go to the crushers, as 
shown in Fig. 2, which consist of two 
manganese-steel wheels running in a 
large, heavy, circular pan of the same ma- 

















FIG. 2. THE CRUSHING ROLLS 


terial. The crystals are dumped into the 
crushers, the pan revolved by heavy gear 
ing not shown, and the rollers ride on 
the lumps to be crushed. As continuous 
dropping wears away a stone so the re- 
peated action of the wheels on the carbor 
undum at last reduces it to grains small 
enough for abrasive wheels, and incident 
ally it wears or cuts the hard manganese- 
steel wheels into all sorts of fantastic 
grooves and corrugations. 

From here it is conveyed to the cleans 
ing bath of sulphuric acid which dissolves 
and removes the minute particles of steel 
that have been cut away from the crushing 
rolls. This has been found the most satis- 
factory as the magnetic removal plan was 
not always sure of getting it all out. It is 
then washed to remove the acid and is 
ready for the sifting or grading. Convey- 
ers carry it up to the grading room and 
dump it into a hopper provided with an 
agitating spout which can give points to 
amy massage artist. The screens too, 
shown in Fig. 3, have a quick, nervous 
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movement that carries the particles of 
carborundum along very slowly and allows 
them to fall through the screens when 


they find their proper size, into the barrels 
beneath. These screens grade the particles 
very closely and they are then ready to be 
made up into grinding wheels for various 
purposes, or one of the many shapes from 
rubbing brick to the fine 


the coarse 


razor hone 


M1x1InG AND MOoLpDING 


The mixing of the carborundum and the 
bond, which varies from kaolin or porce- 
for the harder wheels to shellac 
to be 


lain clay 


for some of the softer grades, has 
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W HEELS 
for special purposes are 


PUDDLED 


Some wheels 


not subjected to heavy pressure, or in fact 


any but are mixed with water 


and molded up roughly or puddled, as 


pressure, 


shown in Fig. 5, and after drying enough 
to handle, are turned to size on a sort of 
potters’ wheel or lathe with a vertical face 
plate 

In contrast with the molding of large 
wheels and special shapes is the making of 
which dentists of 


the small wheels with 


today put the inquisition of the dark ages 


in the shade. These are very small in 
some cases and are molded under the 
crank press, shown in Fig. 4, which is 
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any to speak of a method of securing 
abrasive of the finest grit for special work, 
grinding rolls. The 
carborundum is crushed as fine as possible 
and the particles floated in a stream of 


such as jewelers’ 


water through a long series of settling 
tanks. In each tank.the majority of the 
grains settle to the bottom but the finer 
particles stay afloat and go over into the 
In this way very fine gradations 
can be made, the “grit” being 
afloat as long as 30 minutes and making 
what is known as "30-minute carborun- 


next 
some of 


dum,” to be used only in the very finest 
hones, usually with 
kerosene oil as a lubricant. 


wheels, razor etc., 











FIG. 3. GRADING 

FIG. 4 
done very carefully so as to get each par 
ticle of carborundum incased in an en 
velop of bond [his is done in mixers 
very like those used by candymakers in 
mixing chocolate, and consists of a bowl 
with revolving blades which mix the two 
materials thoroughly together, scraping it 
from the sides and doing a good job in 
©vervy Way 


mixed bond and carborundum is 


[ he 


then molded into the dk sired shapes much 


the making of cores in the foundry 


Iron molds are 


as 1n 


used, and after being filled 


are placed under a hydraulic press and 


subjected to varying pressures up to 2000 
pounds per the 


I 


square inch, according to 


wheels or shapes being molded 


MOLDING DENTAL 


MACHINES 
WHEELS 


Under 
the 


work 


connected 


specially arranged for the 


the bench 1s a lever with 


lower die of the press and which can be 
as to give 


weighted so any desired pres- 


sure. When that is reached the lower die 
moves down and raises the weighted lever, 
which can be compared very nicely to a 


safety valve of the old type 

As fast as these are molded they are 
laid in the terra cotta pans or trays on a 
bed of sand, as can be seen from the 
illustration, and are not disturbed until 


they have been through the kiln and are 


ill baked and ready to use 


W HEELS 


a place as 


[HIRTY-MINI rE GRINDING 


Right here may be as good 





FIG. 5. PUDDLING 


W HEELS 


3AKING THE WHEELS 
Aiter the wheels and other shapes are 
molded, they go to the kilns for baking. 
the 
in pottery work, being from 16 to 20 feet 


These kilns are much same as used 
in diameter and probably three stories 
high in all. Beneath is the fire chamber 
with its doors for firing and removing 
ashes; above this the firing chamber or 
oven with a brick floor having openings 
for the heat to come through and outlets 
which compel it to make a complete cir- 
cuit of the oven before it can get away. 
Figs. 6, 7 and 8 give three views of the 
oven. The first is an interior which is really 
being a combination 


shot, the 


a remarkable picture, 


of flash and snap showing 
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FILLING UP THE KILN READY FOR BAKING 7. VIEW INTO THE KILN FROM OUTSIDE 
KILN CLOSED UP READY FOR FIRING 























TRUING SIDES OF WHEEL FIG. I! BUSHING A LARGE WHEEI 
THE BUSHING BENCH 
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method of packing in tiers and the tiles 
The wheels are laid on flat, round 
and surrounded by sections of 
curved tiles, as shown, to form a support 
for the next plate and to protect the 
wheels from the direct heat of the kiln. 
While these are not made absolutely tight 
a luting of clay is used between the sup- 
porting and the flat tiles. This luting 
clay is squirted out in ropes the same as 
fillet wax is made in the pattern shop, 
so as to be handy to use. 

Small wheels are he'” 
shown in Fig. 4 with the small dental 
wheels, and as cafi be seen in the case of 
pan, in 


used 
plates 


‘rays as was 


much larger wheels, three in a 
Fig. 7 

It is quite a job to fill one of these 
kilns as they have a very capacious maw, 
as well as requiring care and practice to 
get in the most wheels and stack them so 
as to get an even heat. 

The kiln once packed is closed up tight 
as shown in Fig. 8 and the fire started un 
derneath, which kept burning 
continuously for three or four days and is 


must be 


then allowed to go out and the furnace to 


cool off 
TRUING AND BUSHING THE WHEELS 


Then the wheels are taken to the truing 
lathes as shown in Fig. 9, and gripped in 
chucks while the are 
by the tool held in the carriage 
tool The fed the 
wheel by the large wheel while 
the rope drive at the back runs it across 
the face of the wheel and makes it true 

After the wheel is faced off, it must 
have its center bushing poured in place 
and be trued both on its sides and face 


the shown sides 
trued 
post tool is against 


shown 


Fig. 11 shows a large wheel on the cen 
tering frame which consists of three arms, 
pivoted on a disk draws 
them in equally and centers the wheels by 
Then an 


central which 
the three pins or rollers shown 
arbor of the right size 1s slipped in the 
center to form a core and the lead poured 
in place as shown. 

Fig. 10 shows a complete pouring bench 
with a lead-melting furnace at the right, a 
centering chuck or plate in the center and 
arbors and washers on the board behind 
the bench. The man at the left is chipping 
off the bushing which sometimes needs a 
little attention. 

With its bushing in place, the wheel is 
then taken to the face-truing stands, where 
it is slipped over the arbor and the face 
made true with the bore. In all this 
truing we find some type of wheel dresser 
used exclusively, either the star wheels or 
the corrugated disks being most in evi 
dence. 

TESTING 

The testing is all that remains to make 
them ready for the markét and this is 
done in every case of wheels 8 inches 
or over in diameter. These are run in 
the testing machines shown in Fig. 12 to 
about double their normal speed, to make 
sure that no hidden crack exists to caus« 
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breakage and accident and injury to the 
user. The tachometer shows the speed 
accurately and the operator has it figured 
out for each diameter of wheel. The 
wheels are mounted in a sort of bomb 
proof cage or box, built up of 
planking so as to withstand any shock 
from a bursting wheel. Of this 
does not often happen but once in awhile 
a wheel lets go with a noise that would 
do credit to a fourth of July celebration. 


heavy 


course, 
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ber as thickly as possible and after being 
cut into disks, the wheel is vulcanized in 
stead of being baked and is then ready for 


use. 


Tools for a Ball Thrust Cap 





By FRANZ VALTIER 


The tool herewith described we de- 
signed for the manufacture of ball-thrust 

















FIG. 
But it is much better to discover a defect 


here than afterward. 


OTHER WHEELS 


Other wheels are made with a bond of 
Shellac and are desirable for certain pur- 


poses. ‘They are nearly always used with 
water as they cut much better wet than 
dry. 


Another interesting wheel is known as 
the “flexible” and has a rubber bond. The 
and being 
‘chewed” (no other term seems 


crude rubber is used after 


properly ‘ 
to adequately express it) by the rolls it is 
rolled into sheets and these sheets used as 
a base for imbedding the grains of car- 


borundum. These are forced into the rub 


I2. THE TESTING 


MACHINE 
caps as used by the National Elevator 
Company. 


Fig. 1 shows the finished cap, made of 
cast iron. Since our facilities are not 
faultless and in the absence of turret 
lathes, which would be the proper tool for 
this work we decided to use one of our 
14-inch engine lathes. 


First OPERATION 


Fig. 2; here we used a regular 4-jaw lathe 
chuck to grip the casting for the first 
operation, which is that of boring the in- 
side hole A, 5 inches in diameter, and in 
facing the back B. To bore this size ac- 
curately with one cut, we designed this 
special boring-bar holder fastened to the 
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FOR THE FIRST 


rOOLS 


At the bottom we had a tail 
with 


cross slide 
cast on, which could be clamped 
bolt D to the lathe slide after the holder 
was located at its central position. In 
this way all strain was taken up and away 
from the slide gib, and made 

lock at the time. In the 
the boring bar we inserted a round rough 
ing tool FE to face the side B. The double 
end cutter for boring was made of high 


a positive 


same front of 


speed steel and ground to size, fastened 
in the boring bar in the usual way with a 
set screw #7 in the front, which shows be 
hind the facing cutter E. The boring bar 
itself is fastened with set screws and spe 
cial key F to keep it from turning. Now 
the whole operation is as follows: chuck 
the casting, loosen the bolt D and face off 
the side B the tool E. Feed the 
cross slide back against the stop (which 
cannot be seen), tighten the bolt D 


with 


and 
feed boring bar in; time for whole opera- 


tion 15 minutes. 


OPERATION 


BORING AND FACING 


SECOND OPERATION 











Second operation (see Fig. 3) is drilling 
The bottom 


and shows the drilling jig 
plate 


A holds four uprights to locate the 

















FINISHED BALI 








FIG. 4. TOOLS FOR THIRD OPERATION 








BORING AND FACING 


TOOLS FOR THE 


S00 





SECOND OPERATION DRILLING 


with 


iiter 


jig plate B. This plate is fastened 
two nuts [ 
the casting is in location and centralized 


studs dD, 


nough to reach through the 


crewed on two uprights 


I just long 


plate B 


y two more which are 


[he bottom plate A is arranged with a 

tongue t t the bore of the casting The 

set screw C is to hold the casting firmly 
) | 


This jig is used as fol 
casting 1n place to set on 
Jig plate B is slipped over 


tightened 


the plate A 


four posts and by two nuts 


Set screws C are screwed down. Time of 


operation including removing casting, 40 


minutes 


[HIRD OPERATION 


[he third operation is boring and fac 
ing the threaded plug hole We used a 


special face plate arranged with tongue 


same as drilling jig, to locate the casting 
entral and fasten with two bolts. We are 
usin the s boring bar and holder as 





OPERATION 


TAPPIN( 


THE FOURTH 
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for first operation after the collar G, 
Fig. 2, is removed. This collar is for 


backing up and stiffening the cutter G, 


Fig. 2. In place of the key F, Fig. 2, 
we insert the facing cutter 
This operation is as follows Fasten 


the casting to the face plate, feed in the 
boring bar, bore and face with one cut; 
operation time including removing cast- 
ing, 12 minutes 


FourTH OPERATION 

The fourth operation is tapping, Fig. 5 
We use the same holder again with an ad- 
justable tap. This tap of machine-steel 
body has four adjustable blades adjusted 
to size by the collars A. It is fastened 
to the holder by two set screws and the 
pin B. After the casting is located, the 
tap is started with the lead screw, geared 
corresponding to the thread, and the ma- 
The 


operation time including removing cast- 


chine is reversed for back-feeding. 


ing is IO minutes. 

It can be seen from this description that 
the whole operation time was 1 hour and 
17 minutes. The 
straight, clear hole and did not show any 
We admit that any turret lathe 
will make better time than we did, but in 
the this tool, 
paid us very well 


boring bar made a 


vibration. 
fixtures 


absence of these 





Effective Organization in the 
Assembling Department 


By ALFRED SPANGENBERG* 


Very little information is available on 
the subject of assembling Writers on 
mechanical matters confine their attention 
chiefly to machine design and methods of 
machining work 

In machine work the proper shapes for 
cutting tools already have been deter 
mined by scientific experiment, also. the 
proper feeds, speeds and depth of cuts to 
various materials If we keep the m 


chines plentifully supplied with work. fur 


abundance of high 
that 
fulfilled, 
tensified production on 
solved 

Assembling work, on the other hand. is 
the 
the cost of as 


nish an 
tools 


speed cutting 


and see the above conditions 


are being 


our problem of in 
machine work is 
easily 
progressing only when workman is 
For this 
sembling is to be greatly 


busy 


reason, if 
reduced, it must 
be along the line of methods and processes 
for making the task easier for the work- 
man. In connection with this, the system 
of pay is also a prime factor in stimulating 
production. The 


ways appealed to me as 


bonus system has al 


being the best 


wage system yet devised It is easily 


understood, and is very effective 


There are many foremen in charge of 


*Foreman, turret lathe assembling depart 
ment, Pond Works, Niles-Bement-Pond Com 
pany 
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assembling departments who want to de 
well and improve conditions, but lack th« 
necessary training and experience which 
will enable them to secure the proper and 
best results from workmen, methods and 
processes 

With these points in mind, it 1s hoped 
this article may call forth some discussion 
among the readers of the AMERICAN Ma- 
CHINIST, on the possibilities that lie in 
the development of up-to-date methods of 


assembling 


NECESSITY FOR CAREFUL ANALYSIS 
Ihe waste of time in the ordinary as- 
sembling department of the average manu- 
facturing concern is almost beyond belief 
If any foreman feels the existence of un- 
satisfactory and unprofitable conditions, 
he must determine to analyze thoroughly 
the underlying reasons and remove the 
causes Careful coupled 


with a thorough campaign of action along 


investigations 


organized lines will reveal the sources of 
lost time and enable the foreman to map 
out a logical and systematic plan for im 
provement 

If the foreman has such a knowledge of 
and starts to 


the work as he should have, 


make notes of these defects in methods, 
processes and organization he will be sur 
the 


Such a course compels the foreman to ac 


prised at number of his notations 


‘umulate a very useful knowledge as t 


what must not 
be done) to accomplish the 
sults. It may be well to state here, how 


ver, 


what must be done (and 


desir¢ d re- 


that before 
shop betterment it 


starting on any campaign 


for will be well t 
character of the work 


the 


study carefully th 


the ability of the men in present or 
ganization and the systems already in use 


Any 
be adaptable to these conditions 


innovations that are to succeed must 
Che in 
telligent support of the men will thus be 


Any 


“put in a system that will revolutionize the 


secured foreman.who promises to 


department and bring it up to efficiency 


ind who ignores this important point, 1s 
ure to fail 
Sources oF Los CIM! 
| issembling-department foreman 1s 


placed in a rather unfortunate position in 


to contend with conditions be- 
the 


carefully 


1 1 
that Ne tlds 


nd his control lo foreman who 


has well defined and planned 


methods of assembling and has to wait 


for the machine work, or who receives last, 
pieces which are needed first, the job is 
Another c 


to contend is 


yndition with which 
that the 
machine work is not finished as accurately 
should be, therefore, takes a 
longer time to assemble. Manufacturing 
keep 


parts in store and have thoroughly organ 


appalling 
we have some of 


as it and, 


concerns who plenty of machined 
ized systems of inspecting the parts before 
the 


avoid considerable loss of time in the as 


they leave machine departments, will 


sembling department 


The defects and sources of lost time 
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usually found in an assembling department 
may be classitied somewhat as follows: 

a. Time lost through lack of system in 
routing the work. 

b. Lack of proper 
ling the work. 

c. Loss through lack of high speed in 
drilling and insufficient number of straps 
and bolts for quickly clamping the work 


facilities for, hand- 


to the drilling machine 

d. Lack of proper drill jigs and fixtures 
for duplicating the work 

e. Wasted time due to 
methods and processes of assembling the 


haphazard 


parts 

f. Misdirected efforts lack of 
proper instruction to the men in regard to 
the best method of doing a job. 

g. Lack of foresight in anticipating 
often taking work 


due to 


trouble ; necessitates 
apart unnecessarily 
h. Inefficiency resulting 


proper division of the working force 


from an im 


i. Failure to provide a system of pay 


that offers an extra reward to the men 
who attain standard time ° 

These sources of loss must be clearly 
recognized and _ logically grouped fo 
study; if existing, they must be eradicated 
before any improvement can result. The 


possibilities that lie in the development of 
methods and processes of manufacture and 
that affect 
nigh 


systems of payment directly 


the cost of assembling, are well 


boundless. Some systems for accomplish 
ing the very desirable results which can be 
secured are very elaborate and require a 
time and 


considerable amount of 


to install. 


money 


For this reason most managers 
are not willing to give the broader plans 
their unqualified approval 

[ will 


fundamental 


ittempt here only to lay down a 


few principles which can 


safely be followed and which are adaptable 
conditions. By the ap 


natural 


to many differing 


plication of a few simple and 


methods | have been able to reduce th: 


hours on assembling 4o per cent., and in 


i number of neces a saving of 60 per 


inst 


secured 


ent was 


ARRANGEMEN * AN ASSEMBLIN( 


Room 


[he arra 1f an assembling room 


ngement 


will vary with the character of the pro 


the 
a separate de 


duct. I am highly in favor of having 
boring and drilling done in 
drill 
reason that these operations are distinctly 
machine work, the same as lathe or mill 
ing all bor 
ing and drilling can and should be com 
pleted the work comes into the 
assembling department Portable drills 


will take care of the drilling that has to 
} 


partment under a foreman, for the 


With very few exceptions 


before 


ve done by the assemblers 

Where it is the practice to do the bor- 
ing and drilling in the assembling room, 
the machines for doing this work should 
be grouped where the work is received 
for Suitable 
the drills 


convenience in routing. 


stands should be provided near 
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doing the smaller class of work for ease 
in handling the pieces and for the sake 
Shelves for keeping all 
and 


of saving room. 
drill jigs and 
should be placed convenient to the boring 
Spaces should be 


fixtures are needed 
and drilling machines. 
partitioned off on the shelves and num 
bered to correspond with the card index 
of the jigs. The form printed in Fig. 1 
will give a good idea of the information 


PIECE’ NO P-2738 JIG NO. 1286 In 
Space No. 70 

MACHINE: 21” Rigid Turret Lathe 

USED FOR: Drilling Carriage Screw Bracket 


P-—2738. 
USED ON Multiple Spindle Drill No. 3 


4—\i” Drills, 


TOOLS USED 1—ja” Drill, 
1— }?” Rosebit. 
NO. OF LOOSE PIECES WITH JIG 2 
Bushings. 

FIG. 1. FORM FOR JIG INDEX CARD 
the cards should contain. The list of 
tools used with each jig is especially val- 
uable where the drills and reamers are 


kept in the tool room. It will be advis- 


able to have someone in charge of the 
jigs who is responsible (preferably the 
drill boss) If the men are allowed to 
help themselves, trouble will arise from 
misplaced jigs and lost bushings 

All castings should be cleaned thor- 
oughly before they leave the foundry, 


and only such chipping and grinding done 


in the assembling room as is necessary 
t» match the castings \ space with 
bench and vises for doing what cleaning 


and chipping is necessary to do in the as 
will keep the muss and 
Chis should be 


work is received, and can 


sembling room 


dirt in one place spac¢ 
near where the 
also be used by the painters 


In order to have some system for keep- 
ing track of the parts until wanted by the 
assemblers, storeroum should be pro 
vided for placing the work in as it is re- 
the 


provided in this storeroom for 


ceived from various sources Bins 
should be 
keeping the smaller pieces and stock sup 
plies (screws, pins and keys) in groups 


The size of these bins will depend on the 


character of the work handled. The bins 
will be numbered consecutively and an 
index provided giving the pattern and 
forging numbers of the parts in process 


and the number of the bin to which they 


belong. The convenience of this method 


of keeping the small parts will be ex 
plained later 
In addition to the usual wall benches 


sufficient number of port- 


the 


with vises, a 


able vise stands will be needed for 


assemblers who are working on the floor. 
A sufficient number of boxes of a stand- 


ard size will be useful for carrying the 


smaller pieces from the storeroom to the 


assemblers. These boxes should contain 
a partition in one end (for holding 
screws and pins) and also a tin pocket 


placed on the side for holding cards. The 
cards give the order number, name and 
group number of the pieces the box con- 
tains 

A standard place should be provided for 
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keeping the portable drills, air hammers, 
and other tools. Much 
saved in looking these up 
kept in the storeroom and 


given out on checks 


box wrenches 


time will be 


if they are 


Speed lathes are often placed inacces 
sible to the workmen who use them, for 
the sake of the lathes to some 
line shaft drives allow the 
lathes to be The 
necessity for ample crane facilities is too 


belting 
Motor 


conveniently located. 


will 


well recognized to need any comment 
here The arrangement of the larger 
pieces and beds of machines in process 
of assembling, will vary with the char 
acter of the work. Aisles should be kept 
clear and beds placed so as to avoid 


crowding if possible 


Metuop or ASSIGNING THE WorK 


[he 


among 


task of apportioning the work 
the men so as to secure a rigid 
subdivision of labor, careful 
If this is done in a haphazard 


Mod 


subdivision 


requires 
thought 
manner, poor results will follow. 
ern practice tends toward a 
of labor that allows the high-priced me- 
that can be 


If the workman 


chanic to do no work per 
formed by cheaper men 
confined to two or three 

difficult. I 


found the following plan to be successful 


can be opera 


tions the solution is not have 


in manufacturing work 


Classify all the parts which can be as 


sembled in groups best be ac 


complished by taking the assembly draw 


ings of each machine’ separately and 
analyzing the various operations required 
It is highly ad 


o that 


to assemble the machin« 


visable to make the classifications 


as small a number of as possible 


pieces 


constitute a group This plan makes it 


easier to assign the work and confine 


each workman to a certain class of work 





\ loose-leaf book will be a convenient 
form to use in following this method 
The form printed Fig. 2 illustrates the 
data required in making the classifica 
ORDER NO. 40516 
MACHINI 21” Turret Lat 
PART Feed Works 

Gi Pp No CA AGI 
P ol I 
Screw bracket P 
Feed reversing shaft I 
Feed reversing shaft rolle I 
Feed reversing shaft plunger I 
Feed reversing shaft spring I 
Feed reversing shaft handle P 
Clutch collars I 
Clutch collar gears P 
Clutch sleeve I 


X Denotes pleees are drilled 
O Denotes no drilling required 


FIG. 2, FORM 
tions used for 
checking in the columns marked, “Recd.” 
and “Drill,” so that by erasing, when the 


order is closed, the form can be 


A lead pencil should be 


used over 
again 
Having completed the work 


FOR 


sir 
ing, the should be logically ar- 
ranged, numbered consecutively and in 
alpha- 
betical index is a good form to use. As- 
letter, 


groups 


dexed for ready reference. An 


more each 
the 
As the work is 
a check mark 
that the 
at a glance just what 


sign one or groups to 


according to number of groups to 


be indexed all received 
is made in 


tell 


work is ready to 


for any group, 


this index, so foreman can 
be assigned 
Another index, giving 


forging numbers in sequence and the num 


the pattern and 


ber of the group to which they belong, 


will be needed by the stock-room clerk 
for checking off and assigning the pieces 
to their proper bin [wo copies of the 
book are needed, one for the stock room 
and one for the foreman’s office 
MetHuop oF ROUTING THE WorK 
As the work is received from the va- 


rious sources, the parts requiring boring 


or drilling are sent to the machines for 


this work Parts not requiring 


doing 


these operations are placed in the store 


room. As the boring and drilling opera 
completed the painted 


This, of course, ap 


tions ar parts are 


and placed in store 


plies only to the smaller parts; the larger 


units and beds of machines should be 


placed on the assembling floor and their 


group number marked with white paint 


When the work on any group is to be 


igned help t store 
room witl ird bearing the name and 
number f g D, rade number, 
lrawing er rkn name and 
! é | time for assembling 
the p Lhe « take the form 
ot col ct ticket, time card r what 
evel I the s p res 
1} ] ) celves I iu pieces 
1 draw takes ther box, 
together with tl rd, to the workman 
vl i bl 
As s th ps are 
1] , to the store for 
I 
I N ID 
~ | Mi ~ 
Dra W LD s W 
150 24 1 \ = a 
150 i : \ 
150 } } ‘) 
Lovo 24 i i) 
150 24 } ‘) 
1506 24 24 X P No t 
150 is is () N 15 We is 
Loo is iS i) 
150 4 i ) No 7 WK 24 
GROUPING PARTS 
ished | placed near the beds of 
the 1! lines eing erected if the beds 
ire in process. Careful inspe should 
be provided { s the work progresses. 
Phis ste whi s concrete, definite 
( imple vill able the foreman to: 








wn 
S) 


a. Make a rigid subdivision of labor. 

b. Easily apportion the work among the 
workmen so that no delays need be en 
countered. 

c. Have beside the workman only the 
job on which he is working and the next 
job on which he is to start. 


d. Prevent the parts from becoming 
separated or lost. 
e. Devote more time to supervising 


the workmen by saving the time usually 
required to look up the next job. 

f. Keep an accurate check on the cost 
of assembling each group and determine 
the proper course to pursue in order to 
still 


secure greater economies 


Machinery Building in Japan* 





By A. GWAIKOKUJIN 


but be surprised at the 


remarkable progress that is being made 


One cannot 
in manufacturing industries in Japan. Prior 
to the Japan-China war of 1894-95, Japan 
had importer of 
goods, but subsequently with the rise of 
of 
various descriptions began to be imported 
Japan has now 


been an manufactured 


manufacturing industries, machinery 


in increasing quantities 


gone even farther and the manufacture 
of light machinery and machine tools has 
been started and is being briskly car- 
ried on 


By some it is claimed that Japan is 
now quite independent of foreign aid in 
the manufacture of arms and warships, 
as this work is being quite satisfactorily 


accomplished in the various naval and 
nilitary arsenals of the government. It 
must, however, be admitted that as vet 


Japan has not been able to manufacture 
all the raw material which enters into the 
construction of her warships, as hereto- 
fore all plates and parts have come, for 
the most part, from Scotland and North 
of England. But the government foundries 
at Wakamatsu are now about ready to 


supply material for all  ship-building 
purposes 
On a recent trip through the habutai 


silk district, it was found that machinery 
had been introduced for the production of 
habutai, to that it 
is likely in a very short time they will 


and such an extent 
do away with the hand method heretofore 
generally used throughout the country. 
Steam and water power were being ap 
plied to weaving, sizing, drying, bleaching 
and producing the thread from the cocoon. 
The first of these machines were imported, 
and used as models, from which designs 
were made and from which the Japanese 


machines were produced; though the 
Japanese machines are of a much cheaper 
quality they are claimed to have an ad 


vantage over the imported ones, owing 
to their construction being cheaper and 


*For previous article see ‘Machinery Build 
ing in Japan,’ in AMERICAN MACHINIST, 
August 27, 1908 
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also they are better to the 
Japanese workmen. 

There is beginning to be an extensive 
demand in this country for electrical ma- 
chinery, though at present there are only 
a few manufacturers of electric machines 
and supplies in Japan. Perhaps the most 
important of these are the Shibaura En- 
gineering Company and the Tokio Electric 
Company, Ltd., which is a joint enterprise 


adapted 


of the General Electric Company, of 
Schenectady, N. Y., and a _ body of 
Japanese. 


The former company is owned by the 
well known Mitsui family, and has been 
in existence for some years, but was re- 
organized in August, 1904, with a I,000,- 
000 yen capital; the latter company has 
only been in existence for about three 
years, and has a paid-up capital of some- 
thing over 700,000 yen. Owing to the 
limited capital for an industrial work of 
this kind the above companies have been 
confined to a very narrow field, though 
they are doing an extremely good 
business 

It is stated that these companies are 
concerned in the negotiation of amalga- 
mation. The talk of amalgamation is 
alleged to have originated in the meeting 
between of the General 
Electric Company and Mr. Masuda, of 
the Mitsui company, when the latter vis- 
ited America about ago. In 
the event of the companies coming to a 
successful understanding it will, without 
a doubt, be due to the recent visit to Japan 
of the the foreign 
department company, 
personally inspected the Shibaura 
Engineering Company and the Tokio 
Electric Company. It is understood that 
on the arrival of the foreign manager in 
America, for which place he recently left 
Japan, the question will be once more sub- 


the president 


two years 


manager of 


the American 


general 
of 


who 
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mitted to the board of directors when the 
contract is to be formally concluded. 
According to the plan so far made pub- 
lic the new company will have a capital 
of 4,000,000 yen, 51 per cent. of which 
sum is to be held by the General Electric 
Company in exchange for the entire 
patent possessed by the company. The 
new company will not only supply Japan 
with all kinds of electric apparatus and 
machinery for which Japan has hereto- 
fore had to pay no small sums in freight 
and customs duty at a much cheaper 
price, but also will supply a large quantity 
to China, Korea and the Philippines. 
The field for the commercial and 
dustrial activity of Japan having been im- 
mensely enlarged as a result of the late 
war, there is little doubt that if she keeps 
going on with the progressive spirit now 
shown in the introduction and produc- 
tion of machinery that not only hand 
work in all its possible lines will ere long 
be supplanted by machinery and factory 
methods, but there should be a favorable 
opportunity for further American coop- 


in- 


eration. 





A Twenty-foot Pit Lathe 


As shown in Fig. 1, this is a lathe of 
more than ordinary dimensions The 
main bearing is 30x24 inches, and the rear 
bearing 16x18 inches, and the spindle is 
8 feet 2 inches long. Through the center 
of the spindle runs an 8-inch bar, used 
for boring the flywheels on the face plate 
Placing an arm with a star feed on the 
end of the bar gives a facing tool for the 
limbs. The bar is turned inside the main 
spindle by thetrain of gears coming from 
the main drive shaft from the motor, and 
being controlled by the belt on the tight 
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FIG. I. THE 


HEAD OF A 20-FOOT PIT LATHE 
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and loose pulley. The bar is also fed 
through the work from the same source 
and in the hand feed, as 
shown. 

The variable-speed motor 
the speed range, which need not be large 


owing to the holes being bored and the 


addition, has 


used gives 


hubs faced independently of the speed of 
the lathe itself. The the 
motor and lathe spindle is over 1400 to I. 


ratio between 


THE CARRIAGE AND TOOLS 


The carriage is mounted on a separate 
casting or bed and is located for each job 
at approximately the proper distance from 
the center, for the turned 
The fine adjustment and feed into the cut 
are taken by the tool slide. The carriage 
siipport is at an angle, so as to cut radially 


wheel to be 


with the center of the wheel and at the 
same time have the tools accessible with- 


out climbing upon a platform. 


The sides of the rims are faced by a 
tool on each side, mounted in a tool post 
on the end of each of the round bars 
which run through the carriage body. 


These can be fed by hand or power from 
the cross-feed drive, the methods being 
shown in Fig. 2. The the 
cutting tools is thrown in or out by the 


feed of side- 
small lever shown at the left of the spiral 
Both Fig. 3 the 
star feed on the facing arm and feeding 
pin or knocker, put on the the 


gears. this and show 


arms of 


AMERICAN 





MACHINIST 





513 





wheel itself as the 
move independent 
Fig. 3 shows th 


for the 


rim, each tor 


IG 3 


? 
I 








THE TURNING AND FACING TOOLS AT WORK 
ind facing bar 1 slide, as shown It also shows the 
main spindle method of holding and driving the fly 
icing tool posts wheel and the uptodateness of the design 
z adjustable by f wheel, with its double center arm 
This was designed by A. H. Steen, 
7 ~ superintendent of the National Transit 











Fit 2 


THE 


TOOL CARRIAGE 


AND ITS FEED 


Company, Oil City, Penn., and has a ca 


pacity for wheels up to 20 feet in diameter 

Kew people have anything like a clear 
idea I i l nt f forest wealth left 
in this ti [hose who think at all 
bout tl tural re ce which has as 
sisted iterial development since the 
landing of the first settlers are usually too 
nuch influenced by the condition of that 
particular State or section in which they 

e most famili If they live in a much 


deforested o1 treeless region, the people 


usually imagine that the country’s timber 
supply is even more limited than 1s a 
tually the fact n the other hand, with 
those whose hom e located in a s¢ 
m where pinch 1 nber has n beet 
XD ( ( e i | ikely t l 
t ether t r l be« n 
diff think that 
l son W \ 
t! pl Botl profit 
vy a ’ f , te Th 
re f [ é St v « r 
t 55 hi é t 1 
fourt! f the land of the whole countr 
The original forests covered not less than 
8<9 million acres, or nearly one-half. The 
forests ow! bv the Government cover 
e-fourt the total forest area, and 
ontal fth of timber standing 
Forest privately owned cover three 
and contain four- 


timber.—/. of F. J. 
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A Modern English Hardening 


High Speed Steel Furnaces in Detail. 
Quenching Baths. 
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April I, 1909. 


Room 


Spray and Water Jacketed 
Revolving Air Cooling Stand. Reheating Furnace 





BY M. 


In view of the increasing interest which 


is being taken in the question of steel 
hardening, in engineering circles, and the 
numerous articles that have appeared in 
the AMERICAN MACHINIsT of 


scription modern 


late, a de 
English 
This 


of a_ typical 


hardening room may be interesting. 


room is a part of the Messrs. Crossley’s 
motor car works, at Manchester, which is 
one of the best equipped plants in the 


country. For purposes of comparison with 
the up-to-date American hardening room 
of the Standard Tool Company, of Cleve 


land, Ohio, which was described in No. 10, 


THORNTON 


give it greater firmness, while a wrought 
iron oven, with a large sliding door, which 
is constructed over the heating plate, keeps 
and 
the 


away drafts, and secures a higher 


more uniform temperature than is 


case with an open plate 


As 


larger view 


in Fig. 2, which is a 
the the 


plate has 6 rows of small gas jets, with 


will be seen 


from opposite end, 


30 jets in each row. There are also nu 
merous small pins projecting downward 
from the bottom of the plate and cast to it 
This holds the heat to 


spreads it evenly over the bottom, so that 


arrangement and 


MURRAY 


vertical ones, it is delivered from each 


pair of holes as diverging jets, as shown 
The effect of this is to 
cylindrical zone, 
the vertical pipes, and filled 


by the lines at D. 
produce a cooling 


bounded by 


wholly with spray. 

The water is thus maintained at ex- 
actly the same temperature, even when the 
largest pieces of steel are quenched, 
while unequal hardening, which is the 
greatest drawback of ordinary spray 
quenchers, is entirely obviated. This 


cooler is used especially for cutters, but 


is applicable to almost any kind of work. 
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FIG, I. HARDENING 
Vi 1. Fart 2 is paper, t 
inter¢ | lor t con 
pany ill t 1O1 ! indebted to tl 
CC rte of W | gerne nat 
1g 
ly f * \TT 

\ general view t tern sid 
the 1 nis shown it I, wit he dit 
ferent types of fu which Crossk 
Brothers find necessary for their widely 
varying classes of worl 

lhe first pi ipp n the left 
is a 16 by 24-inch npering plate It is 
built p vedesta I rder 


ROOM IN CROSSLEY BROTHERS MOTOR CAR WORKS 
| parts of the top of the plate will hay 
niform temperature 
QUENCHING Vat 
lhe large circular vat, seen next in 
ig. I, is special device for quenching 
ers, When hardening. A detailed draw 
o this ts shown in Fig. 3 
\ circular pipe B is fitted at the bas: 
1 the outer casing 4 and from B ris 
short vertical pipes C ( In each of these 
re bored two parallel lines of slanting 
les, so arranged that when water is 
forced around the circular pipe, and up th 


BIRMINGHAM, EN‘ 


Wizarp HiGH-SPEED STEEL FURNACE 
[he 


next to the quenching vat, is a gas fur 


furnace which may be observed 


nace designed especially for treating high 
speed steels. A larger view of this fut 
Fig. 4 and a sectional 
Its chief peculiarity is in 
the 


nace is shown in 


view in Fig. 5 


the manner in which flame is intro- 


the 
horizontal 


duced into furnacc¢ 


lwo burners, each convey- 
air and gas in concentric tubes, enter 
the furnace on opposite sides, and at dif- 
By 


channels in the 


ferent levels an ingenious arrange- 


ment of lining of the fur- 
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nace, the flame is given a rotary motion, 
with the result that the whole of the in- 
terior of the heating chamber is filled with 
flame, which passes round the circular 
walls of the chamber, at a high speed, and 
out through the flues at the back. Hence 
f combustion pass to the 


the products ¢ 
exhaust box, which is located under the 
actual furnace. 

Through this box pass the pipes con- 
veying the incoming gas and air, so that a 
regenerative action is set up, and as soon 
as the furnace is in blast, both the gas and 
air are pre-heated. 

This furnace is made by The British 
Gas Furnace and Tool Company, Birming 
ham, Eng. as well as are all the furnaces 
in this room and most of the other ap- 
paratus. It has been aptly name the 
Wizard. 

With this furnace a temperature of 2500 
degrees Fahrenheit can be attained in 
twenty minutes, and maintained at that 
figure upon a very low gas consumption 
The blast-pressure generally used is about 
2 pounds per square inch. Though usu- 
ally confined to small -work, the furnace 
can be used for larger articles, as an 
opening at the back allows for the intro 
duction of long. bars, or drills 

One of the great advantages of this fur 
nace, is, that it minimizes scaling, the 

















FIG. 2 rEMPERING PLATE WITH WROUGHT 
IRON OVEN 


whole of the interior being a vortex of 
burning gas, which prevents the entrance 
of the outside air, and renders the furnace 
atmosphere a neutral, or reducing, on 

On acceunt of the high temperature at 
tainable in it, the furnace is often used 


for heating lathe tools, previous to forg 
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ing, these taking the place of the black- 
smith’s hearth. It is very much cleaner 
for this purpose, besides being a great 


deal more convenient 


AIR HARDENING TABLE 

Most high-speed tool steels, and other 
special steels are now air-hardened and 
Crossley Brothers have installed a special 
hardening table for this section of their 
work. This is seen to the right of the 
high-speed steel furnace in Fig. 1. 

A revolving disk is fixed on the center 
of the table, which is of cast iron, with 
cast-iron supports, and tangential air 
blasts are introduced through two ad 
justable nozzles. The hot metal is placed 
on the disk, the air blast turned on, and 
the disk revolved 
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FIG. 3. WATER SPRAY QUENCHIN( 
By this means a uniformly hard tool 1s 
turned out, with a total absence of those 


internal strains that are usually set up by 
unequal cooling, and which are especially 


liable to occur in special steels 


VERTICAL HIGH-SPEED STEEL FURNACI 

fo the right of the air-hardening tabl 
a vertical high-speed steel tool furnace has 
been installed It shown to the best 
advantage by Fig. 6 The point of i 
terest in connection with this furnace 1s 
the method of introduction and extra 
tion of the steel to be hardened This is 
done by a movable fire-clay plate, whicl 
can be raised or lowered by means of 
rack and pinion. When raised, it forms the 
bottom of the furnace, by fitting into 


circular cavity By this me 


the discomfort ordinarily connected with 
hardening is eliminated, since the hard 
ener need not stand in the full glare of 
the opened furnace while he extracts the 
tool 

This furnace has the flame injected into 


the heating chamber at an angle so it will 
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furnace the large, gas fired reheating fur- 
nace shown to the right of the above de- 
scribed quenching bath in Fig. 1 is used 
One of these furnaces is shown to better 
advantage in Fig. 7. Gas and air, the latter 
blown in at the back 
The 


under pressure, are 
of the furnace, where they take fire. 
flame passes along under the floor of the 
heating chamber, in a space between it and 
the outer casing, and rises at the sides 
the the 
back over the top of the floor. The whole 
of the 
perature, 
smoke makes the furnace very efficient for 


and front, returning to vent at 


interior is at a uniform high tem 


while the absence of flame or 


hardening purposes. Another point in its 
An or- 
dinary coal or coke fired furnace, with its 


favor is the saving of floor space. 


accompanying grate, flues and chimney, 
takes up about three times as much room 
as this furnace, which occupies only about 
feet. In spite of its relatively 
able to suc- 
output of the 
which could 


4 square 
small dimensions it is 
the 


furnace; a task 


cope 


cessfully with large 


carbonizing 


ul 


47 


. eee... ee 
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This furnace is capable of maintaining 
a temperature of 1850 degrees 
Fahrenheit for in indefinite time, and 
without serious variation 


about 


PYROMETERS 
To guard against any serious deviation 
from the correct case-hardening tempera- 
This 
instrument is provided with a recorder, 
consisting of a length of squared paper 
rolled on a drum, and provided with a 


ture, however, a pyrometer is used. 


means of registering the temperature at 
regular, short intervals of time 

A record such as this, where any varia- 
tion of temperature is indelibly recorded 
insures good work. Should the tempera- 
ture have risen too high at any time, or 
have fallen to too low a figure, no sub- 
sequent tampering with the furnace can 
disguise the fact. Too often, when non- 
registering instruments are used for this 
noted 


purpose, and the temperature is 


casually every few minutes, a sudden rise 


or fall, such as would undoubtedly ruin 
N ad 
j 











« 


ay 


tH 


G's 




















1d 
. a 
} 
we 4 
a 
FIG - SECTIONAL VIEW OF WIZARD 


probably only be accomplished by a solid 
fuel furnace twice its size 

In a separate portion of the shop is lo 
cated a large carbonizing furnace, for car 
bonizing mild steel; an important branch 
of motor engineering. The object of hav 
ing this furnace in a separate department 
is to keep the hardening shop itself quite 


free from coal, coke or carbonizing mix- 
tures, and their accompanying dust or dirt 
[he furnace itself is coal fired, and is 


reverberatory principle, the 


alone the sides and rising at 


ports. By this means a uni- 


temperature is maintained all ove 


the furnace; a very necessary condition 


for good case-hardening 
Another point 'n favor of this method 


of firing is that the actual flame does not 


come into close contact with the charge 


and roof of the furnace are 


first heated, and thi 


[he walls 
heat is then radiated 
down upon the floor, where the case-hard 
ening boxes are placed 

















HIGH-SPEED STEEL FURNACE 


delicate work, passes unnoticed, and poor 
results are ascribed either to bad steel, or 
to an unsatisfactory carbonizing mixture 
[he real cause of the difficulty, however, 
has been ignorant or careless firing. 

[he pyrometer used is a Féry radiation 
pyrometer, invented by M. Feéry, of Paris. 
[his pyrometer may be either connected to 
the recording instrument, or to a Meylan 
d’ Arsonval galvanometer, such as is usu- 
ally supplied with the pyrometer, by the 
Cambridge Scientific Instrument Company, 
\n optical pyrometer such as this, is pe- 
culiarly adapted for use in the hardening 
hop. 
thermo-couple instru- 
tem 
incorrect 


When an ordinary 


ment is used for ascertaining the 


perature of a hardening furnace, 
results are often obtained because the steel 
which is being heated is at a lower tem- 
perature than the furnace itself, when the 
pyrometer dial indicates the right quench- 
ing temperature. 

The Féry pyrometer is focused directly 
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upon the steel itself, and the true tem- 
perature of the material is obtained. The 
workman is thus enabled to turn out the 
most delicate work with the utmost cer- 
tainty that it has been correctly heated, 
and will be properly hardened. 


Arr SUPPLY 


[he air blast for the whole of the hard- 
ening shop is supplied by two positive- 
pressure blowers, each blowing at about 4 
pounds per square inch. The utility of 
having two small blowers instead of one 
large one is obvious, since when only a 
portion of the furnaces are in blast one 
blower can be shut off, and the power 
necessary to drive it is saved; while the 
cost of the two smaller machines is not 
greatly in excess of that of one large one. 
In hardening rooms this is of the utmost 
importance, since the demands made upon 




















VERTICAL HIGH-SPEED STEEL 
FURNACE 


FIG. 0. 


a single large blower would be altogether 
too variable to be economical 


\ BrAzING FURNACE 


\ most interesting piece of apparatus, 
which at first sight might appear out of 
place in a hardening shop, is a_ liquid 
This is shown at the end 
of the room in Fig. 1, and a sectional 
view in the Fig. 8. It is gas 
fired, and its installation in a shop where 
gas, and air under pressure are easily ob- 
tainable saved the expense of laying pipes, 
or installing a separate blower 

The furnace is vertical and rectangular 
in plan, the brazing metal being main- 
tained in a liquid form in a 12 by 24-inch 
V-shaped hearth. The products of com- 
bustion, as well as any fumes which may 


brazing furnace. 


line cut, 
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rise from the metal, are collected by a 
hood, and carried away by a flu [his 
hood forms the upper part of the furnace 

Borax and boracic acid are added to the 
bath as flux. The work to be brazed is 
carefully cleaned (those parts which it is 
not desired to braze being covered with 
plumbago) and dipped into the brazing 
metal 
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nowadays, that a dirty shop in any part of 
the factory makes for poor work, and in 
no part of the works is this belief more 
thoroughly supported than in the harden- 
ing shop. Indeed the hardening shop in 
most works is too liable to be neglected 
Even if pyrometers and other scientific in- 
struments appear too expensive for the 
man in a small way of business, it will 
pay him to run his shop on lines as scien 
tific as possible; such can be done by a 
careful arrangement, and the exercise of a 
little ingenuity in constructing suitable 
apparatus 

Hardening by rule of thumb is bound to 
get left nowadays, as the classes of steel 
to be dealt with are almost infinite in 
variety, and specifications bind the hard 
ener to extraordinary accuracy. To large 
firms who are content, even now, to push 
the hardening shop back into an obscure, 
ill lighted, ill ventilated corner, this room 
should serve as a salutary example. 

When they equipped their motor works, 
the Messrs. Crossley were determined to 
have everything done in the most upto 
date style, and they intrusted the whole 
equipment of their hardening shop to a 
firm of hardening-shop specialists, The 
British Gas Furnace and Tool Company, 
Ltd., of Birmingham, who took the matter 
in hand, and fitted up the shop as I have 


} ott 
aie scribed 









































FIG. 7. FURNACE FOR RE-HEATING WORK 
AFTER \RBONIZIN 
Magnetic Drill Center 
This furnace has been most successful 
and is able to do work whic! ild : 
. - 1 : j ’ By (5 ] Mt NOC K 
possibly be performed by the older meth : 
ods. I have seen long internal joi 
brazed in this furnace in sucl mannet The device shown in the sketch here 
that it was difficult to distinguish the junc- with was made some ti vo for mv own 
tion of the two pieces of metal. It cannot, use, and I have found it so handy and 
however, be successfully used for loose » time saving that I think it will be 
fitting or cheap work, which is treated found by others an extremely useful little 
upon an rdinary two-burner brazing tool, and one that can be easily made, 
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FIG. 8. SIMPLEX LIQUID BRAZING FURNACE; GAS FIRED 


table, such as is seen in the corner of the 
room to the left of the liquid brazing 
furnace. 


CONCLUSIONS 
The Crossley Brothers believe in plenty of 
air and space, and their hardening shop is 
both spacious and lofty The casual 
visitor is struck, too, by its clean and 


orderly appearance. Managers agree, 


as well as taking up very little room in 
the tool chest. 

A represents a side view of the device, 
and B is a section. It is of round tool 
steel nurled at one end so as to be easily 
held in the hand and is provided with 
female centers at both ends. The center 
C is larger than D, and reamed to a 
60-degree taper so it will fit the lathe 
tailstock center. The center D is made 


the same taper as the chuck end of 
straight shank drills and will take any 
size drill from No. 60 up, but the device 
is especially intended for sizes from No 
I to 0O 

After it is finished with the taper fe 
male centers so that they are perfectly in 
line axially, and nurled at E, a slot C 
is milled into the end F with a convex 
milling cutter, and the tool is then hard 
ened as hard as it is possible to make it 
\fter hardening, the end F is lapped on 


a 6o-degree center until it has a perfect 
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bearing all around, this only being neces- 
sary if & has gone out much in harden 
ing, which can be easily ascertained by 
well known means 

The next thing to do is to magnetize 
it This should be done by placing one 
leg, say | ! a strong electromagnet, 
which <¢ be 1 ar electric 
pparat Imost shop. Care 
shoul t » pl e leg ly on 
the ( | el tromagn \ < it 

iy re few ( l vhich wil 
convert the tool into a powerful perma 
nent horsesl magnet of which one leg 
will be the north pole, while tl 
will be of south polarity The purpose 


of this is that when the device is placed 
on the lathe center it will stick, which it 
will do, as the lathe center will act pre 
cisely as the keeper does on an ordinary 
horseshoe magnet, and when the drill is 
taken away from the end D it will not 
fall off the lathe center, but will stay 
there until pulled away by the hand 

A lathe dog or a small clamp can be 
used to keep the drill from rotating with 
the work to be drilled, but I have found 
the handle G to be very useful for this 
purpose, and it is an easy thing to make 
The hole H is made as large as the larg- 
est drill it is desired to hold, and the set 
screw 1s nurled and can be turned down 
by the fingers to hold the smaller drills 
For changing drills where several sizes 
must be used in the same hole this will 
be found especially handy as the drills 
can be changed much quicker than they 
It often hap- 
pens too that it is desirable to use the 
lathe center immediately after the holes 


can where a chuck is used 


are drilled, and this device is quicker and 
easier to remove than a chuck 
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atternmaker and the Foundry—ll 


Comparisons between Solid and Open Frame Patterns and between Solid 
Box Patterns, Cored and Skeleton Patterns, as Regards Cost of Patterns 





BY 


with the 


[he patternmaker familar 
actual operations of molding, and the de- 
tails of general foundry practice, can 


readily understand why in many cases a 
skeleton or open-frame pattern is prefer- 
able to the full or complete pattern for the 
job intended. It is not always because of 
the saving in pattern-shop expense, though 
that should be considered, but it is to be 
preferred in specific cases, because of its 
greater convenience for the molder, and 
because it enables him to produce a better 


than would be pos- 


casting, at less cost, 
sible from a full pattern 

At the same time it is difficult to con 
vince others that familiar with 
actual foundry practice that such is the 
fact; for why should a part of a pattern 
be better than the whole? The answer is, 


that in making patterns we are but making 


are not 


tools for the molder by the use of which 
he can produce the required object. These 
may take the form of the object itself, or 
may differ from it, in appearance, so much 
as to be unrecognizable by those not in 
timate with the methods of patternmaking. 
FOUNDRYMAN’S PATTERNMAKER 

These tools or patterns may give the 
form desired by an arrangement of boxes 
for pattern 
called, or 
or the form of the object itself; or only 
That the best 


means for producing the object required 


without any proper so 


by a combination of the two; 


oores 


a section of it. which is 


PA T TEN 


forbid visiting, or even access to depart- 
in which 
there is no 


ments other than the one you 


are employed, or because 


foundry connected. In other cases it is 
simply lack of experience, which time will 
The two examples given in this 
typical of 


supply. 
article are 
many others that may be cited to confirm 


this 


chosen simply as 


argument. 


OPEN-FRAME PATTERNS 


1 and 2 we have two views of 


In Figs 




















FIG. I. OPEN FRAME OR SKELETON PATTERN 


an open-frame pattern, for a solid base 


plate. In Fig. 1 it is set up on edge to 


better show the face of, and the openings 


in, the pattern; while Fig. 2 shows the 


reverse side. This is the position in which 


MOLODE 


Fig. 3 shows the pattern with the sweeps 
removed and the ribs set in position. 
This pattern would require a flask at 
least 9 feet square to contain it, the depth 
of the pattern being 7 inches. 


SoLtip PATTERNS 


I have seen many similar castings to 
this made from patterns having the plate 
solid and being in all respects the shape 
of the required casting, except for the 
core prints; but I have never seen what 
might be termed a perfect casting among 
them. All of them more or less 
strained at the center; some so much so 
that, in planing, the central finish pads 
would cut all away and into the solid plate. 

The for that to make 


such a casting from a full pattern under 


were 


reason this is 
the best conditions would require a full 
flask, both drag and cope. These are gen- 
erally used with a wooden bottom board, 
which in this case would be 9 feet square 
plus the thickness of metal in the flask. 
This being clamped to the flask around 
the outer edges, even if fairly well sup- 
the center, will yield or sag 
the pressure of the metal 
when casting. This would also be true 
if an iron plate is used instead of a bot- 
tom board, unless it is ribbed up more 


ported at 


some under 


than usually strong. 
Another consideration is that the cost 
of such a flask would be high if correctly 


constructed for the best results This 


























FIG, 2. PATTERN WITH SWEEPS 


is true patternmaking, and meets the re 
quirements of the present-day demand for 
a foundryman’s patternmaker 

[here are many patternmakers that have 
failed to 
foundry 
lack of 


opportunity 


acquire this knowledge of actual 
because of a 
lack of 


This may be 


operations either 


interest, or because of a 
for observation 
on aecount of the very stringent rules of 
establishments that 


some manufacturing 


POSITION FIG. 3 

it is molded B and C 
shown in place for striking out the sand 
metal This view also 
shows the construction of the stiffeners 
or ribs, which are stacked up at the rear. 
[he half-width notches, that enable them 
to straddle each other, and also give them 
location on the pattern are 
Those having only one notch 


Sweeps 4, are 


thickness. 


t 


to the 


their proper 
plainly seen. 


are held straight by dowels at the ends 


PATTERN WITH RIBS PLACED READY 


10 MOLD 


cost could only be justified on the sup 


position that enough castings would be 
required to make it profitable, which is 


unlikely. 


MotpinGc Soiip PATTERNS 
To lift and roll over a fairly good flask 
of these dimensions, without twisting or 
jarring it, is not a very difficult job in a 


well equipped foundry with ample head 
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room, but these castings must sometimes 
be made in foundries lacking in both of 
these essentials to success. 

The alternative is to bed the pattern in 
the foundry floor, and to do this properly 
with a full pattern is not easy for the 
molder. If he makes his bed level to start 
with, as he must if it is to be correct, it is 
more than likely he will make it soft in 
order to “pound” the pattern into it. This 
is hard on the mold and on the molder, 
but particularly hard on the pattern. It is 
also indirectly hard on the patternmaker, 
whom you know, should make a pattern 
that will stand anything in the way of 
abuse, but sometimes finds it difficult to 
do so. 

The molder having now got a partial 
impression of the finish pads, the pattern 
is located by stakes driven in the sand, 
at its outer edges, to insure its return to 
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ency to sag, and to make the casting in 
the floor 

When made in the floor the first thing 
is the digging of a hole of sufficient size 
te contain the pattern and allow room for 
ramming sand around the outside and 
from 16 to 18 inches deep. This will allow 
from 3 to 4 inches for a cinder bed, a 
safe ramming of sand above this, and 
keep.the top edge of the pattern level with, 
or slightly below the floor line of the 
foundry 

The cinder bed, as 1tS name indicates, is 
crushed coke, be- 


a layer of cinder, « 
neath the mold so as to form a free pas 
sage for the gases generated when pour 
ing. One or more outlets are provided by 
piping to a point above the floor level and 
beyond the limits of the cope flask 

Above this cinder bed is rammed about 
5 inches of sand, in this case lf the 
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ing been removed, the sand is rammed to 
the top of the pattern on the outside, and 
to the top of the plate on the inside. The 
sand is then struck off level, for the cope 
flask, and the loose ribs are set in posi 
tion as shown in Fig. 3. After sprinkling 
with parting sand, a layer of facing is 
and the cope flask 


[his is secured at 


thrown on the pattern, 
is lowered into place 
the corners by stakes driven into the sand 
in such positions as will insure the flask 
returning to the same spot after being re 
moved. Gaggers are carefully arranged 
to support the deep pockets of sand be- 
tween the ribs, and the ramming is then 
continued until the cope is filled 

[he cope is then lifted off, and may or 
may not be rolled over for finishing pur 
poses, according to the facilities of the 
foundry, and the wishes of the molder 
With the ribs arranged, as in this example, 
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FIG. 4. PLAN VIEW AND SIDE ELEVATION OF C ASTING FOR HALF OF A 


the same place. It is then removed, the 
mold scraped out some, the pattern re 
placed and given another pounding, with 
probably another try out and replace 
Then the ramming of the outside, and the 
making of the cope is proceeded with 
When the molder vents and finishes the 
under face of the mold, which must be 
done after the pattern is withdrawn, he 
will doubtless find a number of soft spots 
that must be patched up. The whole 
surface must be gone over, which is 
double labor and the result is usually a 
lumpy, uneven face on the casting. 


MOoLpING OPEN-FRAME PATTERN 

With the pattern shown in Figs. 1, 2 
and 3 many of these difficulties are 
avoided and it can, if desired, be bedded 
in a flask about as quickly as it could be 
rammed up and rolled over. It is better, 
however, to do away with the cost 
of the drag half of the flask and the 
bottom board or plate, with its tend- 


mold is to be made from a full pattern 
this must be leveled off true, and the 
surface not rammed too hard, otherwise it 
would not be possible to pound the pat 
tern into it 


RAMMING AND VENTING 

In the case of an open-frame pattern, 
it is not necessary to spend any more time 
leveling this sand than is required for or- 
dinary ramming. ‘This can then be ram 
med solid and vented freely with a heavy 
vent wire passing through to the cinder 
bed. The vents or passages may be closed 
at the top by a slight pressure and later 
connected with the surface of the mold by 
a fine vent wire. 

When the ramming is completed the 
pattern is blocked up in a level position 
and the parts under the frames tucked un 
der with a special facing mixture. The 
openings in a skeleton or frame pattern 
make these parts easy of access 

The tucking done, and the blocking hav 


BASE OR FLOOR PLATE 


so that each one can be drawn individu 
ally, it would be unwise to take the risk 
of disturbing the sand by jarring the cope. 
[he ribs being drawn separately it leaves 
very little overhead finishing to be done 
after the cope has been set on horses of 
1 convenient hight 

After the cope is finished the sand is 
scraped out of the openings of the pattern, 
about %4 inch below the metal thickness, 
and then filled to the under side of the 
plate with facing. This is then struck off 
with strikes A, B and C, as shown in Fig. 
2. This done, the pattern is withdrawn, 
the mold finished and assembled, the gate, 
pouring basin and blowoff arranged, the 
cope weighted down, and the metal poured 


in the mold 


ADVANTAGES OF SKELETON PATTERN 
[he first casting made from this pattern 
was as near perfection as we can expect 
to reach in a foundry, and there is no 
reason why the others to follow should 
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not be equally good. This mold was left 
closed until the casting was thoroughly 
cold 

There advantage 
sometimes that 
often regarded in the pattern shop as a 
defect rather than an advantage, and that 
is its the pattern shown 


this is not much of an advantage, because 


another distinct 


skeleton 


ls 


in a pattern is 


is flexibility In 


the metal is somewhat evenly distributed, 


and there is not much of a tendency to 
warp 

In this case, however, the center of the 
casting was slightly depressed, because in 
cooling the heavier metal in the plate pulls 
the If 
tween the thickness of the plate and th 


thickness of the outside walls and support 


outside down this disparity be 


ing ribs was greater, the tendency to warp 
he 
disparity was increased. 
mold would have to be 
if the 
result Witl 
a skeleton pattern this adjustment could 
probably be made by the molder, but wit! 


would increased in proportion as the 


oO overcome this 


the camber in the 


increased, or the design changed 


was to be a straight casting 


a rigid pattern the camber would have t 
be worked on the pattern 
[Two Meruops oF MAKING A PATTERN 
In Fig. 4 is shown a plan view and sid 
elevation of the half casting of a base or 
floor plate that is 21 feet by 12 feet 
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struction in the pattern shop, and much 
cheaper in production the foundry. 
This is illustrated in Fig. 8, which is an 
isometric projection of one-half the length 
of the pattern. The pieces at X X are for 
fastening the two halves together when it is 


in 


used, but for storage purposes it is much 
have it half length. 


¥ 


more convenient to 
Core Boxes 
The core boxes are not shown as they 
A 
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ing under the pressure of the molten 
metal. This is remedied in Fig. 8, where 
the prints are shown wider, and cores 


properly set in these prints need not be 
chapleted at all, as the greater surface of 
the print is covered with the metal and this 
prevents the core from rising. 


MoLpiInGc THE Sotip Box PATTERN 
In constructing any large pattern it is 
always well for the patternmaker to con- 


Ss 
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nches. Fig. 5 shows a part of the longi 
tudinal section on line 4 B of Fig. 4, and FIG. 7. SHOWING CONSTRUCTION OF THE SOLID PATTERN 
Fig. 6 shows cross-section on line C )) 
[hese are shown tor the purpose of cor would be the same in either case, and are’ sider the facilities and tools of the foun- 
trasting tw ethods of making the pat- of simple design and construction. The dry that is to make the casting. Vers 
rn for this milarly designed main troubles are in the number of loose’ often this will require the pattern to be 
ngs veces that e to be changed, and in the differently constructed from what it would 
| patt Is casting was c king of the cores. The frames of the be if the foundry was better equipped 
tru n, in part, in Fig. 7. I for the two outside runs of cores were These two castings were made in a foun 
was boxed up solid f the tull length made to the largest size and reduced in dry with a limited crane power, and a very 
n the prints for the T-slot cores leng r width, as required, by the use of limited amount of head room. In busy 
nailed on tight, tl res being held in _ filling-in pieces. A separate frame was times floor space is also at a premium, 
{ t by chaplets between these and the made for the center run because of the and these things all tend to aggravate the 
troubles 
ANE SQ nierictenctea SY s With the pattern made a solid box as 
t / in Fig. 7 the only way to make the cast 
ing conveniently would be to make it in a 
flask and roll it over. This with the fa- 
cilities at hand was well nigh an impossi 
I | bility, but even if it had been convenient, 
| | 4 A :; why put the foundry to the expense of the 
Fd by ; J ae | eee J K flask when it is possible to make it bet- 
[iE ! \ ty : ter and cheaper in the floor? The mold 
could be covered with a cope, or copes, as 
two or three stock copes could be used if 
necessary to cover it. 
{ _ — These castings were made in the floor, 
FIG. 5. UPPER VIEW—PART OF LONGITUDINAL SECTION ON LINE AB, OF FIG. 4 above a cinder bed, with a level bed of 
FIG. 6. LOWER VIEW—CROSS SECTION ON LINE CD, OF FIG. 4 sand to receive the pattern. The pattern 
is large, and rigid, and it is not possible 
cores above. ‘lhis method proved very different depths. The length of this box to pound it into the sand, even though a 
inconvenient in practice, and costly in was also adjusted by filling-in pieces. good sized maul be used. The print 
the amount of time spent on the job in It will be noted that the prints for the are fastened to the under side, crossing 


the foundry, and altogether it shows very 
little consideration on the part of the pat 
ternmaker for the fellow 


Contrasted with this we have what may 


other 


be termed the foundryman’s pattern for 


the same job, uch is cheaper in con 


I’-slot cores are shown differently in Figs 


7 and 8 In Fig. 7 the prints are shown 
the width of the slot for the bolt head. 
This is a faulty construction, because it 


necessitates the careful chapleting of all 
the T-slot cores to prevent them from lift- 


each other, and forming number of 
pockets at the center of the pattern, and 
a little thought will show how impossible 
it is for the molder to form these pockets 
and get the in the mold. 


About all to tuck the 


a 


lines 
do 


correct 


he could is 
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under side as far in as he could reach on 
all sides, and let the rest go until after the 
pattern was finally withdrawn. He must 
then go over the whole of the under side 
again and form it as accurately as possible 
with the aid of a straight-edge and a few 
loose prints. These are many times 
ripped off the pattern, but it is much bet- 
ter to have new ones made. 

It is easy to see how unsatisfactory this 
will be even though the weight of the pat- 
tern is sufficient to mark the sand for the 
lines of the core prints and not make it 
necessary to measure them off. It is also 
easy to see what a time killer this opera- 
tion is 


MOLDING THE SKELETON PATTERN 
These difficulties are all obviated by the 
use of the pattern shown in Fig. 8. In 
this case the molder can set his pattern, 
then form his bed, and vent it, and finish 
it as he goes along. He works from the in 
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when adjoining sections of metal vary in 
thickness, as will be seen in sectional 
views Figs. 5 and 6. 

With this heavy metal on the under side, 
it was to be expected that the ends would 
pull down some in cooling, and the ac- 
tual result was a deflection of % of an 
inch. The T-slots run in both directions, 
thus cutting up the face of the casting was 
a good feature. If the T-slots had run 
lengthwise of the casting only, or had the 
plate been solid, this deflection would have 
been more. 

With the pattern rigid and full length, 
it was not possible for the molder to do 
anything to prevent this warping, but with 
the pattern arranged as in Fig. 8, he could 
camber his mold any amount that his judg- 
ment or experience taught him was neces- 
sary to produce a straight casting 

These examples illustrate a few of the 
advantages of the skeleton or frame pat- 
tern for specific cases, and other examples 





FIG. 8. SHOWING CONSTRUCTION OF THE FOUNDRYMAN’S PATTERN 


side in a natural position, and not lying on 
his side in the damp sand and straining 
himself to reach as far under as possible. 
The work being easy the mold is also 
made in much less time. 

The under side formed, the outside ram- 
ming and the making of the cope would be 
the same in both cases. Loose boards are 
provided, that set on ledges prepared to re- 
ceive them, to make a solid top from 
which to form the cope. If the cope were 
made in two parts only a little more than 
half of these boards would be absolutely 
necessary, but it would be more conveni- 
ent to have the top fully covered so it 
would not be necessary to lift off the cope 
and replace it more than once. 


WarRPING OF CASTINGS 
There is one other feature in the solid 
box pattern that calls for criticism: That 
is no thought was apparently given to 
the contraction of the metal and its ten- 
dency to warp when cooling, especially 


could be cited of a different design, where 
the advantages would be equally great. 

I do not want to be misunderstood, and 
give the impression that a skeleton pat- 
tern is always best, for I have seen them 
used when they were anything but an ad- 
vantage or help to the molder. To sum 
up the matter, it but emphasizes the fact 
that the patternmaker should make a more 
thorough study of the foundry with a view 
to getting at the best results 





The American Consul at Birmingham, 
reporting on the effect of the New Pat- 
ents and Designs Act, says that taking the 
United Kingdom as an entirety, it would 
seem that the number of American manu- 
facturers who have protected themselves 
by complying with the provisions of the 
law is very considerable, and represents 
a large amount of work taken from Amer- 
ican workmen. He also reports that quite 
a large number of British firms are work- 
ing American patents under royalties. 


Jt 
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American Methods of Education 
General and Technical 


Much is written about European meth- 
ods of education. From time to time we 
see reports in regard to an investigation 
of this or that school in some European 
educational center. This is particularly 
true of the industrial and technical fields. 
Does it ever occur to us that the reverse 
process of investigation may be operating ? 
Do we ever think that our American 
schools are looked upon with favor by 
Europeans, particularly of the continent, 
and that they are endeavoring to draw 
inspiration from our work in the same 
manner that we are endeavoring to im 
prove our own methods by studying 
theirs? 

That our educational methods are being 
made a subject of study is shown by a 
recently published French book, “Meth 
odes Americaines d’Education Generale 
et Technique,” by Omer Buyse. This book 
shows the result of an extensive investi- 
gation of many of our leading schools by 
the author, and in general is highly com 
mendatory. It is divided into seven sections 
which treat the following subjects: Ele 
mentary Instruction and Books for Chil- 
dren; Secondary Instruction; Institutions 
for Industrial Training; Institutions for 
Professional Training; the Education of 
Race—Negroes and Indians; Commercial 
Instruction, and Engineering Schools. 

Some of our pessimists, and particularly 
those who decry our lack of industrial 
education and the lines along which it is 
developing may be encouraged by a 
perusal of the conclusions that form the 
last section of this book. They are of 
such interest that we have translated them 
entire. 

The AMERICAN MACHINIST cannot, we 
believe, be fairly accused of spread-eagle- 
ism. We do not publish the following be- 
cause we agree with it, our feeling being, 
in fact, that it is much overdrawn. At 
the same time there can be no harm in 
pointing out some of the things which de- 
velop in the perspective of distance, and 
in suggesting that possibly our own ad- 
miration of European industrial education 
may contain much of the same element. 


CoNCLUSIONS 

In the midst of the rapid changes in 
economic and social conditions, confidence 
in the efficiency of the traditional plan of 
instruction seems to be shaken in the 
Old World. A constellation of modern 
philosophers has made a thorough analy- 
sis of the science of education. Their 
work has filled the mind with distrust and 
has produced anxiety in the minds of our 
educators who have been overwhelmed by 
the new theory 

The work and the statistics of these 
authorized economic investigators tend to 
show that the prosperity of a country de- 
pends above everything else upon the in- 
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telligence and energy of its people. They 
cry out, develop energy! What school 
will at last prepare the generation for a 


struggle for the conquest and preservation 
of their well being? 
The 


investigations of 


conclusions of these debates and 


the Universal Congress 


show very clearly the injury arising from 
the misadaption of all forms of instruction 
Our academic 


a careful 


to the needs of modern life. 
structure is indeed submitted to 
primary instruction, 


survey, in regard to 


in the secondary grades, in its higher de- 
l 


as in regard to its in- 
The 


committees charged with these important 


partments, as wel 
dustrial and professional interests. 


responsibilities will give stability to hopes 


that are as yet vague, and, supported by 
public opinion, they will draw up in a judi 
cial manner the reforms toward which the 
true knowledge of education and our well 
understood national interests are bear- 
ing us 

In the seven books of this exposition, 
we bring some material which is somewhat 
the 


commercial people of the United States, 


crude, borrowed from industrial and 
which has adapted its method to the needs 
of the times and has made it of use in its 
In the life of a nation, 
all forms of education are connected one 
with another and the are all re- 
lated. Nothing can be done to modify the 
results of teaching, or the entire operation 


economic growth 


results 


of instruction if some harmonious changes 
in each round of the academic ladder are 
not brought forward. For that reason we 
have made our deductions in all domains 
of public instruction. 


Aided by graphical representations, from 


all this material the reader will have 
evolved the laws which govern general 
and industrial pedagogy He will have 
given the professors a share in the forma 
tion of virile and origina! personality 
which constitutes the American type 


The school of the United States is a 
tion of the people. The 


crea 


Anglo-Saxon spirit 


is recognized. The spirit which gives it life 
is neither historical nor a matter of con 
vention It is logical and natural It 
speaks for the new and the progressive. 
If any central organism .enacts uniform 
rules, the public spirit in revenge courses 


the 


for action. 


through the limbs of academic body, 
quickens it and fits it 


The schools of all 
of educati 


grades are centers 


mn; in Europe they are places 


of instruction [he Federal Government, 
as the individual States and towns, has 
its board of education. We have our com- 


mittees of public instruction, adminisitra- 


tive boards and ministers of public instruc- 
tion 

The European sends his children to 
school to learn something there The 


American asks the school to guarantee the 
entire education of the child, physical, in 
tellectual and moral 


Ideas 


nation’s 


concerning the scope of the 


instruction 


schools. The 


activity in regard to 


are in the background in our 
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Methods 


seem to be related to abstract ideas; rea- 


limits of instruction are hxed 
soning purely logical and results gotten 
from syllogistic reasoning. Subjects are 
taught by conventional means which seem 
tc depart as much as possible from real 
life. 
tions, educational movements, educational 


Questions such as concern organiza- 


are discussed only in private 


Che 


the language of our pedagogues. 


programs 
understand 
They 


circles. people do not 
and are indifferent to 
the 
of professional men and men officially ap- 
pointed for that work. 

the 
own 


remain strangers to 


those discussions which are business 


In America, on other hand, every 


school All of the 


great questions which have to do with 


has its pulse 
the country’s good in the way of science 
or classics are constantly discussed in 
their books, par- 
ticularly in the meetings and congresses 


reviews, papers and 
in which the people are associated and in- 


terested. The new things which come 
to life are noted, tried out and put into 
execution. The public, which is brought 
into contact with the classes, studies and 
laboratories, takes part in bringing about 
results and makes known its satisfaction. 
From this impetus social and economic 
life 
education and studies receive thereby a 
that is ra- 
the 


thought and its realization are indissolu- 


has an entrance into the domain of 


freshness and fascination 


tional and true In all instruction, 
The mind of a child and 
an educa- 


and 


bly connected 
means of 
both 


youth is reached by 


tional process that is active 
stirring 

The 
ture of his 
the 
that she has 


Thus, 


are taking oniy the 


that the fu- 
the 
the 
those 


American believes too, 


country is in hands of 
education 


fol- 


schools of Europe 


woman who transmits 


received to who 


low while the 


smallest share in the 


intellectual life by means of boarding- 
school education, which is artificial, and 
by instruction which is restrained and 


hampered in the secondary schools, which 


re poor] ittended, all the American 
institutions of learning are filled with 
young people, poor and rich, who come 


there to be educated; intellectually by lit- 


erary and scientific study, and profes- 
sionally by studies of cuisine, economy and 
studios 
with 
oratories, in 


bride of the future 


the domestic arts. Cuisines and 


of domestic science in connection 


these schools are really 
which the acquires 


by practical means the inclination and 


knowledge necessary to assure her own in- 
dependent existence and to increase the 
physical and moral strength of the nation 

Naturally 


us toward 


our ancient traditions carry 
exalts itself 
in great works of philanthropy, such as 
Chese are 


but they have a tendency to hold 


an altruism which 
are of mutual help works 
palliative, 
back the masses from helping themselves. 
called 


make use of a 


Americans, they are individualists 


in the extreme, joint 
] but 


method, less sentimental to be sure, 
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The towns, as well as the 
individuals, contribute money generously 


more efficient. 


for the maintenance of fine libraries for 
children and adults and become rivals in 
their gifts to educational institutions and 
This form of 
beneficence seems to us equally noble and 
is particularly propitious in the social and 
economic the 

The offer an 
chance to all to acquire in a practical man- 


to all works of charity. 


progress of country. 


schooi_ should equal 
ner the fruits of higher education. 
The 


from this great national motive is simple 


ideal of education which arises 
and democratic. 
The equal 


chance to all to succeed and should offer 


school should offer an 
in a practical manner the means for ac- 
quiring the advantages of higher educa- 
tion. fundamental, 
governs the method of instruction in the 
public and technical schools of the United 
States. 


This purpose as a 


The Americans reproach us for 
our method in educating children for 
definite The miner is 
destined to the mines, the son of a weaver 
takes up the trade of his father and his 
not go the trade of 
The child of a European arti- 
san enters, very often, the task prepared 


trades son of a 


hopes do beyond 


weaving 


for him at his birth and specializes in 
the trade schools following out a general 
Such with the 
American idea, which desires the public 


rule training conflicts 


school to place no barrier in the way of 
the child’s development and opens up the 
avenues of access from the base to the 
very pinnacle. 

For the same reason, the various steps 


of education are built the one on the 
other with a simplicity which the Euro- 
pean system may envy. Maternal train- 


ing, the primary and secondary schools, 
the colleges, the engineering institutions, 


the universities, the normal schools, all 
are a part in the harmonious’ whole 


where there is not the least gap nor over- 
lapping 

“Free to the People” is inscribed on 
the front of libraries and public schools. 
the the 


thousands of young people who aspire to 


In order to raise burden of 


the higher education and who are with- 
ut resources of their own, class instruc- 
tion is given without charge. On leaving 
the elementary schools, those who must 
a livelihood immediately find in the 
and the 
well arranged courses, 
them for the 


gain 
industrial 
which will 
start 
them to grasp the scientific and technical 
principles useful in 


night schools also in 
schools, 
prepare college or 
their work. Entering 
these institutions at the age of 18, they 
education and at the same time 
earn something to support themselves by 
their work From this time on 
nothing them from attaining the 
summit of scientific and technical knowl- 


get an 


own 


stops 


edge. 

' This course has been followed by a 
the front 
and com- 


number of who shine in 


ranks of 


men 


political, industrial 








n 
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mercial positions in the United States. 
rhis is the path of the strong, of the well 
lived. 

In a few of their secondary evening 
schools, the United States takes hold of 
the otherwise waste and undeveloped por- 
tion of national intelligence and restores 
it to a position of worth. The abler ones 
taken from every class of society bring 
an extraordinary vigor into industry and 
commerce. These encouragements to in- 
dividual growth, upon which are modeled 
the academic organization, open the way 
to any intelligent young man who has a 
will and perseverance. They destroy so- 
cial stratification into horizontal planes 
and preserve individual differentiation 
only in vertical planes 

Following the same idea, instruction in 
all stages is ruled by a desire to guide 
the individual to his complete develop- 
ment. This fertile system rests upon a 
complete knowledge of the child and the 
youth. American education is conceived 
as a means of forming character, of de- 
veloping complete men, sure of them- 
selves, confident of their power, and fitted 
for independent life. It knows nothing 
about set instruction or the hampering of 
intelligence which belongs to our regime. 

Our schools appear to us as gardens in 
which the trees are pruned by the fastid- 
ious arborculturist without any care for 
the species, who cuts carefully every 
sprout and branch which departs from 
a given direction or has exceeded the as- 
signed level. They carefully build up the 
hedges, and even seem to have a partiality 
for the set lines stretched along the 
ground. Their one type seems to be a stiff 
rule of uniformity and symmetry founded 
on regulations, prescriptions and _ tradi- 
tions. The American school reminds one 
of the forests of Pennsylvania, which 
grow up from the fertile earth in full 
freedom; the delicate birch, the tender 
beech and the oak with rough bark and 
powerful branches; the wise forester 
leaves for each individual, a necessary 
amount of space for its full and _ free 
development 
ears Witness t 


The European school 
a serious ignorance of child nature It 
practices the fashioning of brains shame 
lessly; it suppresses originality and sends 
newborn personality through the rolling 
mill. The American school exalts in 
dividuality, allows it to show forth its 
own qualities by a system of work in 
which the pupil preserves his freedom otf 
appreciation, his own discernment and 
original thought or action and his respor 
sibility 

The work of this character takes up 
three-quarters of the time assigned to the 
curriculum [he teachers are ingenious 
itm giving to literature, mathematics, ge 
ography and history some touch of per 
sonal research. The method of instruc 
tion in the sciences in its very simplest 
form in the primary, industrial and pro 
fessional schools as well as in its more 
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difficult forms in the secondary schools 
and in the technical institutes, hits on a 
character which makes use of the initia- 
tive and self-thought of a pupil at every 
point. In the public schools, technical 
branches, designing and mechanic arts as 
sume, with an unbroken continuity, an 
experimental character which results in 
inventive exercises and physical and moral 
development on the part of the children 
(his work develops a constructive sense 
in the mind of the child and the youth 
It gives from a personal knowledge a 
clear idea of equilibrium and unity in ac 
tron necessary to attain to a given end 
and makes possible the acquisition of 
ideas of proportion and of symmetry. It 
points out a series of the laws of physics, 
it gives free play to the imaginative and 
inventive faculties as well as a certain 
knowledge of materials and forces. 

In the industrial schools and in the tech- 
nical colleges the manual work, drawing, 
and the technical exercises are pervaded 
with the practical side of the worker’s pro 
fession, but they emphasize the personal 
equation of the individual and tend to 
give to the youth a precious store of 
methods and experiences. Nowhere is 
there admonishing and preaching, like the 
words of a professor placing before them 
dry, verbal theories, and bringing to their 
attention the last suppositions of science 
and technology. Pupils are not seen fev- 
erishly scratching down notes, and gath- 
ering together in their desks and brains 
knowledge attained at second hand, re- 
ceived by dictation and reciting without 
having any element of their own personal 
knowledge American schools make these 
sciences intelligible to the pupil by meth 
ods of experimental testing which develop 
the intellectual faculties and attributes, 
all the while getting at the source of sane 
and real understanding. 

The lessons do not circle about puny 
experiments before an audience. The ac 
quisition of knowledge demands that every 


¢ 


pupil make use of his ability, tact 


sense of combination by means of which 


and 


he may attain the scientific and technical 
truths. In work of this sort where the 
brain is free the pupil comes to possess 
the habit of observation, reflection and 
inalysis His mind is disciplined for a 
calm and prudent struggle in order that 
by long and patient personal work he may 
obtain those truths which are his intelle« 
tual propertv. In making the pupil not a 
passive listener but an actor in the edu 
cational life, the American school incites 
him to be his own instructor, to build him 
self by his own efforts, to constantly de 
light in the discoveries made and in the 
work itself. Furthermore, it develops a 
quality peculiar to the American nation 
and well characterized by the word “push,” 
that is the necessity of going ahead in the 
world at any price The impatience and 
desire to succeed, a very high and lofty 
form of ambition At every stage of his 
education, since his entrance into the kin 


Al 
to 
we 


dergarten even to the time of leaving col 
lege, the young American is led to do acts 
of initiative In the course of his studies 
he accumulates through his intellectual 
and moral senses a mass of potential en 
ergy which he will make use of in his later 
experiences in all the different circun 


} 1 


tan life, as his needs make their 
demands 

It is through these live methods that 
schools instil into their youth those vi: 
tues which make the American peopl« 
worth while, a resolute and persevering 
energy in order to réaliser l’effort (get 
there) [hese words, full of meaning, 
placed at the end of our modest work, 
speak out those qualities which the school 
should develop and fix in the race in order 
to make its inheritance proper and to as- 
sure growth in the world. 


Threading with Wom Dies—Hack- 
saw for Tubing—Extension 


Dnill 





By H. C. SuNnpDeELI 


hese “kinks” may be old to some, but 
that will not detract from their usefulness 
I frequently have occasion to use them 
myself and often wonder how I got along 
before I knew them 

When hand dies for thread cutting be 
come worn they are generally difficult to 
Start If the part to be threaded 1s 
ground sq for a short distance at the 
end the die will be found to take hold im 
mediately. This will be found exceptional]; 


advantageous with large dies 3% inch 
lara r 

Anyone who has used a hacksaw knows 
what happens when one tries to use a 
coarse-toothed saw blade on sheet metal 

thin tubing As a fine-tooth blade is 
not always at hand I find a good sul 
stitute can be made by drawing an old 
blad still having a full set of teet 
lightly across an emery wheel. This w 
keep it from cutting too fast 

Of « se where much sawing 1s to 
done each tooth n be ground oft 
little giving I slight clearance St 
I find tl st method very satisfactory 

\ very extension drill m 
hye had by y piece of ir or br 
pipe whose é 1 diameter equals tl 
of the hole to be drilled and with a cros 
pein hammer e two dents directly oj 
posite each other and about 1™% inches 
from one end Into this pipe drive the 
twist drill, after having ground the end 
flat This is a very good way t 
driving tay Is 


According to the reports of the g 
} 


gical survey. %38,000,000,000 cubic feet 
coal gas was made in the United Stat 
during 1907 by 513 companies. Of this 
product 5 4.000,090,000 « ibic feet was so! 
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Limit Gages and Thread Micrometers 


The Need and Use of Limit Gages in Plain and Threaded Work and 
a Micrometer for Measuring the Flats of U.S. S. and Other Threads 





EDITORIAL 


While far 
from being new, a fairly careful considera 
the 
apt to lead to the conclusion that 


r 


their practical value is not by any 


the idea of limit gages is 


tion of matter of fine measurements 
is very 
means 
fully recognized, and that there are very 
few classes of work to which they are not 


We are 


and 


applicable all accustomed to the 


micrometer most machinists pride 
themselves on being able to measure and 
read correctly anything within the limit of 
the instrument they are using. Yet we ar 
too often made painfully aware of the fact 
that 


anyone doubts this, he has only to call 


very few measure exactly alike lf 


for a of a given dimension from a 


piece 


eter and attempt to measure in each case 
the 
sions, we are still confronted by the va- 
riation in touch or feel and it will not take 


for maximum and minimum dimen 


many trials to convince us that this is a 
very laborious and time-consuming propo 
sition. 

In the case of the solid or rather fixed 
limit gage. we have one with the maxti- 
mum and the other with the minimum di 
mensions which are arranged in such a 
way as to be readily used, and which do 
not depend upon the accuracy of reading 
great amount of 


If the piece to be meas- 


graduations, or on 
skill in touch 


ured passes between the first set of points 


any 


CORRESPONDENCE 


Whether the stud fits the nut or not, de- 
pends, of course, fully as much on the re- 
lation of the angles of the size of the 
thread as on the diameter, and 
this has led to the adoption of what is 
known as the pitch line as the proper 
point of measurement instead of either the 
or the diameter at the 
This pitch diameter 
is by common the case of 
U. S. S. threads, simply the depth of one 
thread less than the outside diameter of 


outside 


outside diameter 
of the thread. 
consent in 


root 


the screw. The V-thread has no fixed 
pitch diameter and this has led to much 
confusion among users and tapmakers 


Many ingenious methods of measuring 


























FIG. I. THREAD MI 
CROMETER 
number of different men, and then test 


them with some standard gage of almost 
the Swedish gages, 
which have been frequently mentioned in 
A few experiments of this 
kind will soon convince anyone that there 


any type, such as 


these columns 


is hardly such a thing as an exact meas 


urement, and if we consider it from the 


commercial point of view, we are per 


fectly safe in saying that limits of some 
kind acknowledged and allowed 
for 


must be 


As an example of this, we may refer to 
\ S.M. E. standard for machin: 
which contains the mean or nominal 


the new 
screws 
size and the minimum and maximum di 
After acknowledging the nec 
essity for establishing some sort of a limit, 


mensions 


we are next confronted by the proposition 
of determining when those limits are com 


plied with. If we depend on the microm 


biG 2 \ GROUP OF 


but does not pass the second set, we know 
the limit of accuracy must be within that 
called for by the gage, whether this be 
1/32 of an inch or 1/10,000 of an inch. 
While it still remains possible for a piece 
to be 
the maximum point so as to spring the 


the piece being inspected between 


gage, it is not very likely to occur, and it 
is surprising how readily we can inspect 
or measure pieces which are correct with- 
in 1/10,000 of an inch above or below a 


given It will pass quite readily be 


size 


tween the first or maximum set of points, 


but absolutely refuse to go between the 
minimum set 
In the old days, especially on brass 


work, we used to measure threads with a 
pair of broad-faced calipers, so as to ride 
on the top of these threads and find the 
outside diameter under the fond delusion 
that the threads 


we were measuring 


LIMIT 


GAGES 


threads with ordinary micrometers by us- 
ing wires which will rest on the angle of 
the thread have been devised and used 
very successfully. The thread micrometer 
is, however, easier to handle than this de- 
vice, and the thread-limit gage is easier 
still, where a large number of screws are 
to be inspected. 

The use of limit gages has undoubtedly 
been retarded by their cost, this in turn 
being necessarily high on account of the 
small quantities in which they were made. 
Believing that they would be much more 
widely used if the price could be ma- 
terially reduced, Wells Brothers Company, 
Greenfield, Mass., has begun their manu- 
facture in such quantities as makes this 
possible, some of these being shown in 
Fig. 2 

Among the 
been devised for measuring screw threads 


instruments which have 
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accurately is the micrometer shown in 
Fig. 1. As illustrated, it is mounted in 
a stand or base so as to be convenient for 
use, and at the same time avoid the pos 
sibility of distortion or error, due to the 
heat of the hand on the micrometer frame 
In addition to the V-points of the spindle 
and anvil for measuring threads, the point 
on the anvil has a cross-movement, so as 
to secure the exact offset due to the thread 
being measured; this offset is, of course, 
one-half the pitch. After being set it can 
be used as a fixed gage, but does not show 
the limit of error 

Fig. 2 shows a group of limit gages, 
two of them being for threads and the 
other for plain cylindrical work rhe 
small gages in front are being made for 
the new A. S. M. E. machine-screw stand 
ard, one being maximum and the other 
minimum, and are supplied with hard-rub 
ber protectors to avoid expansion by the 
heat. The minimum gage is marked by 


he 


using red rubber, signifying danger if t 
screw enters here. 

In the case of the fixed-limit gages th: 
points are offset the required amount and 
set by the use of standard pieces, as shown 
in the foreground. On the two standards 
in front of the central base will be seen 
a line, indicating the mean or nominal 
diameter, and these are so arranged that 
each thread away from this indicates a 
variation of one unit, either thousandths 
or ten-thousandths, according to the de- 
sired limit of the work in hand, the plus 
and minus signs clearly indicating how 
they shall be used 
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become serious if the thread is short, when 
we multiply it by 4, giving 0.032 variation 
in 4 inches it becomes very evident, and 
in this case a variation of very nearly one 
whole thread at the end of the 4-inch 
piece. 

When we consider that the fit of a 
thread depends on the bearing of the 
read, and not 


1 
} 


angular side of the th 
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FIG. 4. EFFECT OF WRONG ANGLE OF THREADS 
on the top or bottom, we can readily 
see what a difference in the fit a varia- 


tion of the angle of the thread makes. 
clearly shown in Fig. 
4, where one thread has the correct 
angle of 60 degrees, and the other varies 


While 


threads cut in this way may fit in the be- 


[his is very 


2 degrees in either direction 


ginning by bearing on either top or bot 


tom, this contact soon wears away and 


a 
decidedly loose fit remains 

A decided effort is being made by tap 
makers to get away from the V-thread 
on account of the confusion existing in 
regard to it. As a perfect V is entirely 
out of the question on account of its mean 
ing a razor edge, and as there was no gen 
eral agreement as to the amount it should 

















FIG. 3. EFFECT OF INCORRECT LEAD 


[hose of us who are not directly en- 
gaged in this line of work are apt to un 
derestimate the importance of having the 
angle of the thread exactly right, and also 
what difference a slight variation in pitch 
may produce. 

As evidence of the latter, we show in 
Fig. 3 two 4-inch gages of 13-pitch, one 
made 0.004 too short per inch, and the 
other varying the same amount in the 
other direction, making a total variation 
of 0.008 per inch. While this seems like 
a very small amount, and in fact does not 


be flatted, the only practical way seemed 
to abandon it altogether and go to the 
U. S. S. thread, which has a fixed width 
of flat. 

Although we know what this flat should 
be, it has not been easy to measure it 
exactly, although various devices have 
been made for this purpose. The solution 
of the case made by F. O. Wells is shown 
in Fig. 5, which is a micrometer having 
an anvil with a 30-degree angle, and an 
extended portion, on which the measuring 
As this 


point of the micrometer slides. 


vi 
te 
uw 


point 1s also 30 degrees we have the thread 
angle included between them, and the mi- 
crometer is adjusted to zero, when the 
lower points meet and form a sharp V. 
It is then an easy matter to open this mi- 
crometer any desired distance, and in this 
way secure an exact gage for measuring 











FIG. 5. MICROMETER FOR MEASURING FLAT 
rOP THREADS 


the width of the flat either on the thread- 
ing tool or the milling cutter, where 
By substitut- 
ing points having an angle of 14% de- 
grees, this micrometer also affords an easy 


threads are cut in this way 


way of measuring the exact width of 
threading tools for acme or worm threads, 
and makes a very desirable addition to 
this class of instrument 





Locating Gear Centers 


By J. H. JoHNSON 


With reference to this subject, recently 
I came across a case the solution of which 
was difficult 

As will be followed from the sketch, 
1, B and ( 
all respects and the distances between 


represent gears known in 


their centers are known, i.e. AB, BC 
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DIAGRAM ILLUSTRATING A PROBLEM IN GEARS 


and CA The problem is to correctly 
locate in all respects the center of D, 
a wheel gearing with the three known 
gears. A general formula to suit eny 
The number of teeth in 
A, B and C are not equal 

This problem occurred in practice, and 
as no formula was forthcoming from a 


case is required 


large force of draftsmen and designers, 
the chart was drawn out several times 
full size, and after careful measurement 
the sizes thus obtained were checked 
through the triangles, a long process. 
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WE PAY FOR USEFUL 


A Brazing Job 





The repairing of broken castings has be 
‘ome sO common it does not now excite 
much attention, but I recently had a job 
caused me some worriment and a 
wish that all the iron ore ever dug, had 


steel, 


tnat 


been turned into wrought iron or 
instead of into gray iron. 

[he job consisted of brazing the inner 
head of a tandem compound 250-horse 
power Buckeye engine, which had been 
broken by starting up without draining the 
The two broken pieces 
1 and 3, 


A and B 


cylinder properly 
shown in the line cut in Figs 


the break occurring on the lines 


are 


Fig. 1 was a nice clean break and very 
easily clamped and brazed, but the clamp 
ing played an important part. The form 


f clamp used on this piece is shown in 
Fig. 2 

As the piece shown by Fig. 3 was 
slide when 


difficult to 


broken in such a way as to 


clamped together I found it 
hold, as the out of line 
from the expansion of the clamp. In fact 


| brazed the piece twice and had to break 


end would get 


from % to 
The clamps 


both times as it was 
¥%, of an inch out of 


for this piece were made as shown in Fig 


apart 
true 


4. After this I cut a slot out of a piate, 
g inch thick, that was 2% inches wide 
nd 7 inches long, so the heat would be 


x i‘ 


hick 











fuel being all we had to use, it was car 

fully selected and crushed, thus making it 
a good heating medium. The clamping 
shown finally made it possible to braze the 
piece without its slipping. 

I have found in doing this kind of work 
that it is time saved to take no chances as 
to clamping and if I had resorted to the 
plate after the first failure, I would have 
saved myself a lot of worry and about two 
hours’ time in the completion of the work. 
As it was, the job was done in ten hours 
and the engine is now doing business at 


the old stand as usual. 


@® 4 





FIG. 1 








FIG, 2 


FOR 





FIG. 1 
FIG. 2 
FIG. § 
t Ma ‘ 
BRAZING CAST IRON INNER HEAD OF BUCKEYE COMPOUND ENGINE 
iirectly on the part of the casting to be The Swiss preparations “castolin” and 
brazed. Fig. 5 shows the plate and Fig. “castolot” spelter were used for both pieces 


6 shows it in place, with the clamp also 


mn the casting 


The forge was then prepared by ar 
ranging firebrick so they leave an opening 
that was 3% inches wide, with the ends 
entirely open to feed in the coke. This 


and certainly filled the bill, for in break- 
ing the piece, shown by Fig. 2, apart at a 
black heat it did not break in the 
braze but in both instances close beside it 
and at about the same amgle. 
St. Mo. 5 if 


red 


Louis, THOMS. 


MEASI 


IDEAS 
A Parallel for Measuring Angles 


show a 
measuring 


The sketches 
method of and 
angles which I have found to give very 
accurate results, especially on the surface 


accompanying 


laying out 


grinder and milling machine and in the 
inspection of jigs, fixtures, etc 
In Fig. 1, A is a hardened and ground 
parallel 7 inches long, 1 inch wide and % 
inch thick, with two plugs BB, located 
one at each end with centers exactly 6 
inches apart 

Suppose we wish to fasten the parallel C, 


\ 





FIG. 3 





» —EE 





FIG. + 
RING ANGLES 


Fig. 2, to the angle iron D so that C will 
be at an angle of 10 degrees with the base 
of the iron. We will place the 
measuring parallel A on top of the parallel 


Taking the sine of 


angle 


C clamping it lightly 
the angle of 10 degrees which is 0.17365 
we multiply it by 6 (the distance between 
BB, Fig. 1), this gives us 1.0419 which is 
the amount that one of the plugs B, Fig 
2, must be above the other plug in order 
to have the parallel C at an angle of to 


setting the angle iron on a surface 
plate or the bed of a machine and using a 
Brown & Sharpe hight gage or some good 
indicator, the parallel can be very easily 
set to the desired angle 

3 shows a parallel of the same size, 


whole 


Fig 
with a go-degree slot running the 
length of one side, which can be used in 
connection with parallel 4A in measuring 
taper plugs, etc 

For the benefit of the young mechanic 
who may not clearly understand the above, 
the following formula in 
connection with Fig. 4: 

A Angle, 

C=2 

Worcester, 


suggest 


lL will 


0) 


A. MANN. 


(sine of angle a 


Mass H 








d 
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Indicator for Screw Cutting 


Many lathe hands content themselves 
with chalk marks on slide, face plate and 
lead screw, in order to tell where the cut 
is to be entered Several lathes have de- 
vices built in the carriage to enable the 
place to be found rapidly and accurately, 
but the one here shown can be attached to 
any lathe carriage. It is driven by the 


1 
——— eo ied 7 
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= *) << 
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INDICATOR FOR CATCHING THREADS 


lead screw and is supplied with small pegs 
as markers. It will do the work effectu- 
ally for any kind of thread, whether regu 
lar or irregular, on any lathe; and 1s 
easily applied and removed. It is made 
by Werkzeugmaschinen-Aktiengesellschaft, 
Cologne, Germany 
RoBERT GRIMSHAW 


Dresden, Germany 





Coil Friction Clutches 


Friction clutches are now in use, which 
} 


norse- 


will transmit 1000, and even more, 
power. A type of clutch which is satis 
factory for the transmission of large 
powers is the coil friction clutch. The 
figure shows the essential parts of such 
mechanism for 
It con 


a clutch without the 
throwing it into or out of action. 
sists of a steel coil wound on a chilled 
At each end of the coil 

[he head at the large 


cast-iron drum 
a head is formed 
end is attached to the pulley or shaft 
that is to be set in motion, while that at 
the smaller end of the coil serves as a 
point of application of a force, which pro 
duces an initial pull on the coil to wind 
it on the drum, thus gripping it firmly 
The motion of the drum is thus transmit- 
ted to whatever is attached to the large 
end of the coil 

The friction of the coil on the drum is 
the same as that of a rope or belt on a 
pulley. That is, the relation of tension 
at the small end of the ceil to that at 
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the large end may be found from the 


quation 
P ua 
) . , 
{ 
wher 
P Pull at large end of coil; 


O Pull at small end of coil; 


e — Base of natural logarithms = 2.718; 
ul Coefficient of friction between coils 
and drum; 
nd 
a Angle subtended by coil in radian 


measure, 

6.283 for each turn of coil 
P 
i) 


The tabl gives values of for va 


rious values of @ on the assumption 


that “« for steel on cast iron, lubricated, 


1S 0.05 
P P 
a 

YQ Q 
1 turn 1.37 ) rns 4.81 
2 turns 1.87 6 turns 6 58 
3 turns 2.57 7 turns x 60 
4 turns. 3.51 8 turns 12.33 


If D is the diameter of the drum in 
inches, and N the number of revolutions 
per minute, then 

rsepower = 
zxDNP 
33,000 x I2 


0.00000793 D N P 
As an example let 
nd the 


transmitted by a clutch in which a coil 


it be required to 


Cc ipable of being 


horsepower 


of six turns is wound upon a drum 24 


mcnes WW diameter [The shaft makes 
200 revolutions per minute and a pull of 
= 


Sa = oF 
Pf 
w y 
DIAGRAM OF A FRICTION CLUTCH 


500 pounds is applied at the small end 
f the coil. 
‘rom the table we find 


<8 O 6.58 500 
3290 pounds 
and 
H rsepowe? ).00000793 4 200 
3200 125 


One of the drawbacks of this type of 


clutch is the fact that it will transmit 


mot#on in one direction only 


Chicago, III H. L. NaCHMAN 


Finding the Area of a Flanged 
Spherical Segment Drawn from 


Sheet Stock 


[he sketch, Fig. 1, shows a segment of 


a sphere drawn from 25 gage O.H. black 


plate steel. There is a 1%-inch flange all 
the way d. How can the area of this 
pi , nd tl ize of the blank from 
™ 
‘ ds 
I HE PIECE TO RE DRAWN UP 





~~ A . 
W y 
Fit 2 FINDIN( HE AREA OF THE WORK 
which it is draw1 nputed? Also 
W the metal stretch per foot 
of diameter SUBSCRIBER 


Tr] ire f egment of a sphere 
with a flang if t diameter 4 1 the 
1 2 
depth B, Fig. 2 give! mpute 1 by 
ascertaining t It segment 

t e s e i vhich the Di 
‘ 
he ring { 9 c ¢ e added 
The f f the sp 
: 
ling f la 
n ’ 
= c* a oe 4 h 
e ring ge 1s ] 
’ . ' 
~ ‘ a 
{ t T rT i ] 
ter 

i Q Z 

It f ‘ 0.73554 2.5 2.5 

4 = S ( 20 ‘ he 

fe gy. § S » be 
dde 
‘ ‘ 
] | ‘ baw 21s x 
| } 1 1 
K I \ I he is to 
e pr ‘ } same r 
215.20 s§ r \ bla | f H6 
inches diameter rresponds therew 
In ictice pr ] I | “4 S t 
' 
wide sufficient rate sult will 
DE btal l y King e«< r s the 
, , 
radius of the unk 
, 
If the eTial 1S W w its 
W nt, it will t stre t | but 
rath t s through t ease of 
the a ¢ f heal 6 
tne dla ¢ If lank I ; 
drawn article thickening of the material 
: , 
takes plact 
, 


Newark, 
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An Automatic Dnilling Machine 
for Electric Cable Sockets 


Figs. 1 and 2 show a brass casting for 
an electric-cable socket, of which we had 
very large quantities to make. The first 
operation was to drill and face the hole A, 
and boss B. This was done in an upright 
drill press. Then came the remaining 
operation of drilling the deep hole C for 
the cable end to fit in. Figs. 3 to 8 show 
a machine and details for drilling this hole 
automatically; all the operator is called 
upon to perform is to supply castings, 
clamp them in position, and take them out 
when completed. One boy operator can 
keep two machines going to their full capa- 
city if on fairly large work, and the output 
of sockets per day is very large. 

Referring to Fig. 3, D is an ordinary 
turret-lathe bed, and E 
is of much larger diameter than usual, and 


the turret, which 


does not come up as high as the center 
a p 

anel | 

Ler 1 OY 
1G. 1 wat 3 ~S 

NRL 
v7 
Q 
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stroke of the turret which carries the 
work. The link P is pivoted at the bot- 
tom end on the pin Q. R is a tubular 
connecting rod with a knuckle joint at one 
end which couples up to P by the pin 
shown. On the opposite end is cut a left- 
hand thread which screws into the coup- 
ling socket S, and lock nut shown on the 
end. TJ is a coupling rod, which connects 
up the lever U, keyed on the shaft G, 
which carries the pinion by the pin V. 

Thus the coupling socket S can shorten 
or lengthen the distance between the cap- 
stan and the drill as may be required, by 
having a right- and left-hand thread cut 
in each end as shown. 

Fig. 6 shows the bottom of the turret, 
or work carrier in this case. Instead of 
the usual six tool-holder holes there are 
12 fixtures for supporting the work on 
the top, as shown in Figs. 3 and 4, while 
Fig. 8 shows an enlarged view of the top 


of the turret. Twelve hardened-steel 
plunger bushes W are required at the 
T. R N 4 
> eS as) mn )| 
; SF Pp. j WL 
_ Cc Gs HML bn 
QL 
D , D 
{/ 
FIG. 3 FIG. 4 











FIG 

AUTOMATIC 
of the drill spindle. F is the turret slide, 
and G the shaft which carries the pinion 
for operating the turret by engaging with 
a rack fixed on the bottom, exactly the 
same as a turret lathe. H is a headstock 
carrying a 3-cone pulley on the drilling 
spindle, on the back end of which is a 
worm J, which drives a worm wheel J 
carried by the shaft K fitted in the two 
brackets L and M. On the end of the 
shaft A is keyed the gray-iron face plate 
N, with a dovetail slot planed across the 
center, as shown in Fig. 5. This is for 
adjusting the working stroke of the drill 
by the crank pin O, on which is a square 
block, which slides in a slot machined in 
the link P. This arrangement is exactly 
like the Whitworth quick return, formerly 
fitted to shaping machines, and in this 
case gives a quick return to the backward 


FIG. 5 
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MACHINE FOR DRILLING CABLE SOCKETS 


bottom, to locate the turret. X shows the 
hardened-steel star or indexing ratchet 
which takes the place of the usual one hav- 
ing six divisions only. Fig. 7 shows the 
method of securing the work in position, 
in elevation, and Fig. 8 shows the plan. 
The steel V-blocks Y are fitted in 12 equi- 
distant slots milled across the top and % 
inch deep, and secured by a central fil- 
lister-head screw. On the inside of the 
blocks are the locating studs Z, which are 
screwed into the turret and fit into the 
hole A in the sockets. These studs deter- 
mine the position of the work, take all the 
end thrust when drilling and also prevent 
the work from turning round. A long 
stud A is screwed into the turret onto 
which the small clamp »b fits, this being 
drilled a nice sliding fit. The wing nut C 
finally secures the work in position, while 
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it is being operated upon, although very 
little pressure is required here, as the 
locating stud Z practically does the work. 
The chuck for gripping the drill is shown 
at e, and f, in Fig. 5, shows a flat drill 
with a facing wing on, for facing the 
ends of the sockets if required. 

In action the machine is very similar to 
a turret lathe, the connecting rod giving 
the capstan its stroke instead of an oper- 
ator, while the link P gives it a quick re- 
turn, saving time on the idle stroke 

London, England. MAGNET. 





Grinding Sleeves Internally 


Sometimes we have to grind a hole at 
one or both ends of a number of sleeves 
or tubes, and find that, though the length 
to be ground is small, the time taken in 
chucking each tube makes the job a costly 
one. Suppose we have some _ sleeves 
which are 12 inches long, 2 inches outside 
diameter and have an inch hole at each 
end 1™% inches in length, the remainder 
of the sleeve being enlarged, as in the 
sketch at AB. The sleeves have been 
rough turned and bored leaving 1/32 inch 
inside and outside for grinding. The ends 
of the sleeves are dipped in the lead pot 
and hardened. The outside is then ground 
down to finished size, and the holes have 
to be ground out to a I-inch plug 











——— 
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SLEEVE TO BE GROUND AND ITS HOLDER 


Make a cast-iron bush 3% inches diam 
eter, 6 inches long, with a 2-inch reamed 
hole. Drill a 34-inch tapping hole 1 inch 
from one end; tap and fit a screw and 
small brass pad as at C. Fix the bush 
in the chuck of the grinding machine, put 
a 2-inch test bar in the hole of the bush, 
tighten C, and set the bush until the test 
bar runs true for 6 or 8 inches from the 
chuck. Slack off C, take out the test bar, 
put end A of the into the bush, 
tighten C and fix a three-point steady at 
B. Grind hole B, then open the steady, 
slacken C, take out the work, reverse the 
ends putting B into the bush and grind A. 

After once setting the cast-iron bush 
any number of tubes may be ground for 
the cost of actual grinding, discarding set- 
ting time altogether. There are many jobs 
where this idea is a great time-saver, and 

rule pay for 
half a dozen 


sleeve 


bushes as a 
there 


the cast-iron 
themselves if 
sleeves to grind. 

Any slight variation in the outside diam- 
eter of the sleeve can be neglected so long 
as the bush will hold the largest one. The 
end of the sleeve in the bush may run out 
two or three thousandths without mate- 
rially affecting the truth of the end in the 
steady rest. 

Birmingham. 


are 


U. S. Garner. 
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Indexing Fixture and Die for 
Piercing Brass Stencils 


The accompanying drawing shows an 
indexing fixture and die used in piercing 
the border of a brass stencil for barrel 
heads. There were only a few hundred 
of these stencils to be made, and it was 
advisable, consequently, to devise as cheap 
a fixture as possible consistent with ef- 
ficiency. The device shown was not only 
cheap, but it did the required work 
quickly and accurately. 

In Fig. 1 is shown a portion of the 
stencil and the border to be cut, and also 
one of the gaging holes previously pierced 
for the gage pins F and F’, Fig. 2. 
Referring to Fig. 2, A is the die, B the 
shoe and base of the fixture, and C the 
indexing disk. The disk C was made of 
as large diameter as possible, for the pur- 
pose of insuring accuracy and also for the 
better support of the work 

The position of the fixture with relation 
to the press, as well as the method of 
operation, is, of course, easily understood 
from the illustration. The operator, after 
each stroke of the press, disengages the 
spring pin D from the locating hole by 
means of the lever FE and revolves the 
disk to the next hole which the pin im- 


mediately snaps into 


Rochester, N. Y 


W. R. H 
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A Pin Problem 


Tom and I opened up a small job shop 
about a year ago. Tom is manager and 
I am the chief and only draftsman when 
other matters do not demand my atten- 
tion. We each of us have served an ap- 
prenticeship in the shop and have tried to 
acquire a theoretical knowledge of our 
business by night study in a correspond- 
ence school, and this has usually been 
sufficient to see us safely through the dif- 
ficulties of new and unfamiliar work. 

One day last week, Tom came in with 
a job he had taken, in which it was 
necessary to calculate the strengths of 
some of the parts At one part of the 
machine a weight of 50 pounds is dropped 
a distance of 1 inch and strikes an over 
hung pin 1% inches from its point of 


support 
The design of this pin bothered us a 
little, as we both knew something of the 


great increase in stress caused by shocks 
as compared with a simple dead load, and 
we wanted to be well on the safe side 
Our textbooks seemed to throw very little 
light on the matter, but after some thought 
we hammered out the following solution: 

Let W=the weight dropped on the 
pin, 4-—the distance the weight drops, 
DP =the maximum deflection of the pin, 
P =the load on the pin corresponding to 
this deflection, d =the diameter of the 























FIG, 2 
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INDEXING FIXTURE AND DIE FOR PIERCING BRASS STENCIL BORDER 
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pin, / =the moment of inertia of the pin 
section, / the modulus of elasticity, 
f =the maximum fiber stress, and / = the 
length of the overhung pin to the point 
of application of the load 

In falling the weight will do work equal 
to Wh. This work must be equal to that 
done in deflecting the pin if the weight 
is stopped. Since the deflection is pro- 
portional to the load causing the deflec 
tion the average value of the load is 

) 

P and the work will be equal to es 


Equating the values 


)pP 
Wh= f (1) 


Now the deflection of a cantilever 


loaded at the end by P is 


Substituting this in the first equation 


P23 13 
= ) 
Wrz 6ET” (2) 


We also know.that the bending moment 


ind 
I =0.05 a 


Substituting these values in (2). we get 


u dt hed: a* f*i 
Wh —_— : 
600 E 0.05 d* 30 E 
ir 
;.. 30WA! 
a ie 
\pplying this to the conditions as 
‘riginally stated and taking f = 10,000, 
ind / 20,000,000 we find that 
13 30 © 50 xX I XK 30,000,000 
f= => 
100,000,000 K 1,125 
45° 
= 400 
1.125 
nd 
d 20 


The result naturally staggered us and 


we carefully went over the figures and 
derivation several times, but failed to d 
tect any flaw. Now, while we wanted to 
be on the safe side we did not care to 
use a pin which would be bigger than all 
the rest of the machine put together. 

“Look here, Bill,” said Tom, “if we were 
to reduce the length of the pin to zero 
that fool formula says that the diameter 
should be infinite and if we make the 
length infinite the diameter should be 
zero.” 

We looked blankly at each other and 
again at the paper, but could see no sense 
in it. So we concluded to put it up to 
the AMERICAN MACHINIST 

Now, Mr. Editor, where is the trouble? 
Can you or any of your readers locate it? 
If so you will confer a lasting favor on 

Indianapolis, Ind BILL. 
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Cutting Keyways on the Die 
Sinker 


The accompanying drawing shows the 
way in which a die sinker may be equipped 
for cutting keyways in piston rods and 
valve stems and drift holes in drill and 
milling-machine sockets 

Every machinist knows that it is quite 


a job to drill, chip and file a keyway in a 
\ device of 
this kind has proved itself to be just the 


piston rod or a valve stem 
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fro whil 


work 


cut 


and 
The 


Which drives tne to 


the keyway is being machine 
spindle is run at the required speed and 
while the work is moving back and forth 
under the cut, it is fed up into the cutter 
of the 


by means of the elevating screw 


die 


sinker 

shows the universal coupling and 
the disk the T its 
face which operates the work slide of the 


Fig. 3 


with slot cut across 


machine, This device is now used in the 


shop where I work and is doing very 


satisfactory work 


Washington, D. C H. D,. CHAPMAN 
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A Good Taper Attachment 


At the where we have 


a chance to do things, 
an ordinary taper attachment to a good 


school, 
we have changed 


Artisan 


one. 

As made, it had a guide, as shown in 
Fig. 1, two feet long, and a sliding block 
six or seven inches long, with taper gib 
and end screws to take up the wear. 

It was so located as to catch chips and 
grit; and the short sliding block just right 
to wear itself and the guide loose in the 














thing for such work and it can be made 
in any “one horse” shop with very litt! ‘ioame ¥ 
cost. . 
Fig. 1 shows the device and the way it L) ) 
which the work is clamped. Fig. 2 shows 
ihe way the device is attached to the ma ° = 
hine. Stand 4 is machined and a dove 
tail is cut across its bottom to fit th _ _ . 
dovetail of the machine knee. Slide Bb 
is machined to fit the top of 4, and slotted 
crank disk C is attached to shaft D. A saad — 
T-slot is cut halfway across the tace ot 
the disk C to receive an adjustable cran\ 
pin which gives the slide B the stroke re 
quired for the keyways. Bracket £& 1s C 
attached to the side of the die sinker 
receive a short shaft, one end of whicl 
carries pulley F while the other end 1s a ne 
connected to the slide reciprocating «de — 3 
vice, Belt G passes over the driving shaft — Sicilia 
of the die sinker and around the pulley TAPER ATTACHMENT 
' | 
71 SS middle; with taper gib to take up lost mo- 
4 5——————_—_- —— tion in the middle, and be too tight to 
slide at the ends 
, Fig. 2 shows that ™% inch was planed 
from the top of the guide, and the slid 
is made with a covering ledge, which effect 
i, | ually prevents chips and dirt from getting 
/ ETS 1 ) to the wearing surfaces. 
( E i , The sliding bar is the same length as 
| | i Fae fl —__ ;_ a the guide; is a mechanical fit; has no 
7: ae 5 take-up gib, but has three holes to attach 
if | fos | the cross-slide bar; one in the middle, and 
wx. | ce =] sage 
| | | — one near each end as shown in Fig. 3. So 
aa | Li A while it would generally be used in the 
G oe ' middle hole when set at a steep taper and 
= ' f 1 A the long slide might hit the bed at one 
a | s S/ | end, the attachment can be made at one 
g end. Hence there is nothing that the old 
A 1 plan would do, that the new one will not 
L- * eee [he long slide cannot be much, if any, 
| S FIG. | more costly than the old, including the 
4 wedge and screws; and the job is done 
| 4 c for all time 
a J | ; The holes in the slide are stopped with 
= — —- headless screws, and when one is out, a 
| hole in the end of the slide is tapped to 
= ' | put it in; and when the belt to connect 
- | ) ‘ \ the slide is out, a hole is drilled in the 
| —/) — . = other end of the slide so the bolt will go in 
—_—— | 
——$————_—_—_»j__-------} = — J its whole length, except about two threads, 
where a couple of turns makes it secure 
It seems to me that the difference be 
—— tween the old and the new arrangement 
FIG OO is just the difference between right and 
| . Ma V.F. wrong 
ING KEYWAYS ON THE DIE SINKER Syracuse, N. Y Joun E. Sweet. 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Balancing a Rock Crusher 


solved by a 
\ MERI- 


This problem, completely 
graphic method, appeared in the 
cAN MacHINist, Volume 31, Part 2, page 
765. It should be stated at the outset that 
it was the clearness of the original article 
which prompted the careful study of the 
problem, and the result of that study is 
here presented. 


‘1H 
| 
| 
| 
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FIG. 3. Showing Forces required to move 
Jaw and Balancing Forces required. 
Fig. 1 shows diagrammatically the ar 


rangement of parts of a crusher, although 


very much distorted. Let BB’ represent 
the path of the eccentric, A B the pitman 
articulated at 4A to the two links 4 ( 
and AD. Link AC abuts 


frame at C, and the point D is constrained 


against the 


to move about H/ as a center, or practically 
in the direction ED. As the eccentric re- 


volves the point D (a part of the jaw 


H Dw) has a small motion which crushes 


the rock against the frame. In the actual 
crusher under consideration the eccentri 
OB is inch, AB 37 


inches, 4 D 23 inches, J A 3? 


inches, AC 13 
inches, J E 
3 inches, and D H 37 inches 
In the original article the method of 
solution was briefly as follows: An en 
larged displacement curve for the point D 
was plotted and from this curve tangents 


were drawn at various points, and from 
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J ; | LB 
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N 
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. 
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Fle 2 re 
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€ ier P La ) 
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values depending upon these tangents a 
curve was plotted showing the velocity of 
the point D for all positions of the eccen 
tric. From the velocity curve tangents 
were drawn, and from values depending 
these 
plotted 


point D for all positions of the eccentric 


upon tangents a new curve was 


showing the acceleration of the 
when moving at a uniform, specified velo 


rom the accelerations obtained in 


FOR THESE 


ALSO 


this way thi unterbalance weight was 

calculated 
Anyone wl 

curately draw 


curve knows how very difficult it is. Even 


has ever undertaken to a 


tangents to an irregular 
with the most accurate work values of the 
icceleration obtained by the above method 
ible to an error of at least 5 
The fol 


correct, 


wi yuld be li 


ver cent., and probably more 


T 
' 
lowing method is believed to be 


with the exception of a few values too 
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FIG. 4. Showing Lack of Balance after 
Weights are supplied to Fly-wheel, 
fon Ma "1 NUE 


small to be considered in any graphic solu 
tion and too small to affect the final result 


by an appreciable quantity 


[The method here used may be briefly 


utlined as follows [he eccentric OB 
is assumed to revolve uniformly at 60 
revolutions per minute From this as a 
starting point find the acceleration of the 
point A, and from this find the accelera 


tion of the point D \ curve showing all 
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the values of the acceleration of the point 
D is necessary for two reasons, and only 
two. First, to establish the fact that the 
unbalanced forces, to which the accelera- 
tions of the point D are directly propor- 
tional, follow the same law as the horizon- 
tal components of the centrifugal force of 
a weight in a revolving flywheel. Such 
forces are represented by a sine curve. 
Second, to find the value of the force ex- 
erted by the jaw DH at the ends of its 
stroke. Assuming that the point D travels 
in a straight, horizontal line, the force ex- 
erted by the jaw will evidently be entirely 
in a horizontal plane 

The acceleration of the point A was ob- 
tained by a Klein diagram, a brief descrip- 
tion of which is here given. In Fig. 2a, 
BB’ represents the eccentric circle, A B 
the pitman, and A K the path of the point 
A. which should be determined for each 
position of the eccentric considered. This 
is easily done by drawing a perpendicular 
to AC for any 
Lay 


to the line corresponding 
position of the eccentric O B, Fig. 1 
off the values O B and A B to any conven- 
ient scale, using, of course, the same scale 
Divide the eccentric circle into 
number of equal parts, 
With 


for each 
any convenient 
> = J 


as the points B, B’, 1, 2, 3, ete. 


AB as a radius and the points B, B’, 
I, 2, etc. as centers, swing arcs cut- 
ting the line 4 K. Let us consider the 
point B’. Through B’ on the eccentric 
circle and B’ on the line AK draw a 


straight line, and produce it to the point 
L. On B’ B’ as a diameter draw a partial 
circumference N B’ MB’. With the point 
B’ on the eccentric circle as a center and 
B’L as a radius, draw 
ference NLM. Join the points M and N 
i straight line, and through O draw 
The distance 


a partial circum- 


with 
a line OP parallel to A K 
O F is then directly proportional to the ac 
celeration of the point A when the eccen 
tric 1s in the position B’, and if the proper 


scale has been chosen at first it is equal 
to the acceleration. Plotting the O P dis- 
tances, which correspond to the points 2, 3, 
4, etc., of the eccentric, perpendicular to 
the line 4 K (Fig. 2b) we obtain the curve 
ef. The values given in Fig. 2b are the 
actual values obtained when the Klein dia 
gram was plotted full size. Klein’s dia 


gram is both theoretically and practically 


correct. For the theory of it, which is 
Journal of the 


September and 


quite complicated, see the 
Institute for 
1891 


We now have quantities which are di- 


Franklin 
Octe yber, 


rectly proportional to the acceleration of 


q 


the point 4, and wish to determine what 


the absolute values are. If we determine 
the absolute value for any particular posi- 
tion of the eccentric the scale of the curve 
ef is at once established, and the value of 


for 


eccentric may be found. 


the acceleration of the point A 
position of the 


any 


Let us consider the eccentric to be in the 
position B. The point 4 is then at its 
lowest position. At that instant the radial 
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accelerations of the points A and B are 
precisely the same. That is, the point A 
is moving in harmonic motion at that in- 
stant. It is well known that the radial ac- 
celeration of a point on a revolving cir- 
cumference is equal to the square of the 
lineal velocity of the point divided by the 
radius. In this the lineal velocity 
is 3.1416 inches per second, and the radius 
inch. Therefore, the radial acceler- 
ation is equal to 9.86 divided by %, which 


case 
is % 
equals 19.7192 inches per second per sec- 


ond, or 1.643 feet per second per second. 
In Fig. 1, lay off A m to any convenient 


scale, from A to represent 1.64. Draw 
mK perpendicular to Am, intersecting 
AK at K. We then have 4 K represent- 


ing the acceleration of the point A in both 


direction and magnitude. With propor- 
tional dividers set one end equal to the 
distance 7¢ in Fig. 2b, the other end 


equal to the distance 4 K in Fig. 1. Then 


by setting one end of the proportional 
dividers to any of the values in Fig. 2b 


and laying off the distance on the other 
end along A K in Fig. 1, we have the ab- 
solute acceleration of the point A in direc- 
tion and magnitude, to the same scale as 
the 1.64 was laid off on Am. It must be 
remembered that both A and K will have 
new positions for each eccentric position. 

Draw Ka perpendicular to A D. With 
dividers lay off the distance Db (Fig. 1) 


equal Aa Draw bn perpendicular to 
ADb. Then Dn represents, to the same 
scale as before, the acceleration of the 


Plotting the Dm distances per- 
pendicular to Jr, Fig. 3, we obtain the 
curve RV S, the ordinates of which repre- 


point D 


sent the accelerations of the puint D, and 
are, therefore, proportional to the forces 
swinging jaw DH. 

Lay off 7S” equal to As (Fig. 3), and 
take T midway between R and S’. If the 
flywheel is balanced so that the balance 


exerted by the 


weight exerts equal and opposite force to 
that represented by 77, it is easy to see 
that the balancing force will be just as 
much too small at the beginning of the 
stroke, as it will be too great at the end 
of the stroke. Therefore, TV T’ is 
plotted as a sine curve. Such a curve 
represents the horizontal components of 
centrifugal force of a weight revolving in 
a wheel, which are the forces we wish to 
supply. the 7R 
(which would equal Dn, in Fig. 1, if the 
latter were not distorted) it is found to 
feet 
per second per second. In the original 
article the weight of the jaw was stated 
to be eight tons, and to have a radius 


By scaling distance 


represent an acceleration of 0.875 


of gyration of 44 inches, as indicated at 
wt’ in Fig. 1. Then the acceleration at the 
radius of gyration will be 19 per cent. 
more than at the point D. Taking 119 
per cent. of 0.875, we have 1.04 feet per 
second per second for the acceleration at 
the radius of gyration. By applying the 
well known law of force that force equals 
acceleration we have: force 


mass times 
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required to give the jaw its maximum ac- 
celeration equal to 1.04 < 16,000 divided 
by 32.2, which equals 521 pounds. 

In the original article it was stated that 
there was a convenient place in the fly- 
wheels (which are on the same shaft as 
the eccentric) for counter-balance weights 
two feet from the center of the shaft. The 
force 7T (Fig. 3) scales 470 pounds to 
the same scale as 7R scales 521 pounds. 
This is the maximum force to be exerted 
by the balance weight. The centrifugal 
force of a revolving weight is 


W v? ' 
32.27 ’ 


where IV is the weight in pounds, v the 
lineal velocity in feet per second, and r 


the radius in feet. We have, therefore, 
W x 157 8 
—— = 470, 
2X 322 


from which IV is found to be 191.8 pounds, 


an amount 2.1 per cent. less than that 
found by the tangent method of the orig- 
inal article. 


The curve Y V Z, of Fig. 3, is plotted 
from the distances measured on the ordi- 
nates between the curves RV S and 
7 VT’. It shows the lack of balance. It 
also shows that it is impossible to make 
the balance perfect by the use of un- 
balanced flywheels, no matter what the 
phase may be. This conclusion is sub- 
stantiated by the vibration diagrams given 
in the original article. These diagrams 
were obtained from an actual crusher 
under operation after the flywheel had 
been weighted. If it were possible to 
completely balance the machine by means 
of another weighted wheel running at 
twice the speed of the eccentric, as was 
claimed in the original article, the vibra- 
tion diagrams must necessarily have been 
in the general shape of a figure eight, 
which they were not 

In Fig. 4, consider B’ as a weight re- 
volving about O as a center. Such a 
weight would tend to pull away from the 
center, and would, therefore, exert force 
in the direction of the arrow on OB’. If 
the line O B’ be taken to represent this 
centrifugal force in both direction and 
magnitude, then the lines OX and X B’ 
will represent the vertical and horizontal 
components of the force O B’. Since the 
vibration of the jaw exerts force in a hori- 
zontal direction only, we must balance it 
with horizontal forces. Therefore, we are 
interested only in such forces as X B’, 
and not in the vertical forces OX. If 
the radius of the circle in Fig. 4 be chosen 
to represent the maximum centrifugal 
force exerted by the balance weight, and 
the circle be divided into equal parts to 
correspond to the positions B, 2, 3, etc., of 
the eccentric, then it is evident that hori- 
zontal lines drawn through these points 
to a vertical diameter will represent the 
horizontal components of force exerted by 
the balance weight. It should be noticed 
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that the points in Fig. 4 are shifted 90 
degrees from the corresponding points in 
Fig. 1. Then laying off the force repre- 
sented by the curve RV S, in Fig. 3, on 
the horizontal lines of Fig. 4, we get the 
curve 9, 10, I1, etc. If the balance were 
perfect this curve would have no: area, 
and would follow the vertical diameter 
It appears from this diagram that this 
lack of balance could be remedied by add- 
ing to or subtracting from the balance 
weight, but a careful study of the problem 
will show that the balance is as perfect as 
may be when flywheel balancing is used. 

So far we have left out of considera- 
tion one rather important factor. We say 
that the machine will be balanced when 
we put a weight of 191.8 pounds in the 
flywheel, in such a position that its hori- 
zontal motion is always directly opposite 
to the motion of the jaw. But this is 
not strictly true. When the jaw starts to 
move in the direction indicated by the 
arrow at U (Fig. 1) it tends to move 
everything connected to it in the opposite 
direction. This causes a great force to 
be exerted in a horizontal plane through 
the radius of gyration of the jaw, as in- 
dicated by the circle w. This is the force 
we wish to balance, and, evidently any 
force which accomplishes this should act 
in the same plane. The forces we have 
supplied by the balance weight are very 
nearly equal in magnitude to the forces 
exerted by the jaw, and opposite in di 
rection. They do not, however, act in 
the same plane, but in a horizontal plane 
through the eccentric shaft. This gives 
rise to a couple of considerable magnitude 
which tends to overturn the machine. This 
couple acts clockwise for half a revolution 
and counterclockwise for the other half 
revolution. The distance OU is 31.5 
inches, and the maximum forces acting 
at Q and U are (approximately) 470 
pounds at each point. Then we have for 
the overturning moment 470 X 31.5 divided 
by 12, equal 1234 pound-foot units. In the 
design of such a machine the point D 
should be located as near as possible to 
the lower extremity of the radius of gyra- 
tion, and the center of the eccentric shaft 
should be placed as nearly as possible to a 
horizontal plane through the same point. 

The sum of the vertical components of 
centrifugal force exerted by the balance 
weight is exactly the same as the sum of 
the horizontal components. These forces, 
being vertical, are easily taken care of by 
the foundation of the machine or by the 
walls and upright members of the building 
in which it is placed 

In conclusion, the writer wishes to state 
that this article is not intended as a criti- 
cism on the previous one, and that it was 
the clearness of the original article that 
prompted the writing of this one. This 
is simply a more accurate solution of the 
problem, and a few points are brought 
out that were not touched on in the pre- 
vious article. 

Terre Haute, Ind C. W. Sprout 
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Cutting Chasers in the Lathe 


A modification of the method of cutting 
racks in the lathe on page 231 might be 
used to cut thread-chasers in the lathe, 
when a hob was not at hand. The slots in 
the carrying bar should be milled the size 
and shape of the chaser blanks and deep 
enough to allow them to come flush with 
the surface of the bar. A standard thread 
of the desired pitch could then be cut on 
the lathe through both the bar and the 
chaser blanks. When a number of chasers 
are required, they could all be cut at once 
in a short time by this method. The bar 
should be truly centered and the slots all 
milled to the same depth 

Wilkes Barre, Penn F. A. Strauss 





Cutting a Thread on a Long 
Pipe 


The article on the above subject on 
page 187 reminds me of a similar job 
done in a different way. It was found 
necessary to cut 13 inches off an 8-inch 
vacuum pipe 16 feet 6 inches long. The 
only tool available was a 24-inch by 8 
foot lathe. The pipe was chucked by the 
end which was required to be cut off, sup 
porting the pipe in a steady rest four feet 
from the chuck and suitable at the ex 
treme end of the pipe. The pipe was first 
cut in slightly deeper than the thread was 
to be, with a parting tool. It was then 
turned and threaded. The taper was ac 
complished by starting each cut nearer 
the chuck. When the thread was com 
pleted the pipe was cut off with a parting 
tool where it was first partially parted 
After red-leading the flange was screwed 
on with a 7-foot bar and was tight when 
the pipe was % inch from the face of the 
flange. One man assisted to put the pipe 
in the lathe, to screw the flange on and 
remove the job from the lathe. The job 
was completed in less than an hour and 
a half. A 26-inch vacuum has been on this 
pipe for the past two years 

Comstock, N. Y. H. F. K 

















FIG. I NATURAL SHAPE OF GRID 
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Elasticity of Resistance Grids 


The two cases of flexible cast-iron grids 
shown in recent issues of the AMERICAN 
MACHINIST have been very interesting 
The particular shape of a resistance grid 
makes it naturally very flexible and one 
of small thickness and considerable length, 
cast in ordinary iron, can be bent almost 
double before it snaps. When it does 
break it will show a very brittle, hard 


iron 

















FIG 2. TWISTING THAT SHOWS REMARK- 
ABLE ELASTICITY 


lhe inclosed pictures to my mind show 
an iron which has more elasticity than any 
yet displayed Fig. 1 is the natural 
shape of the grid. Figs. 2 and 3 show 
the twist it will take From these 
two pictures the thickness of a metal 
can be seen, which shows a _ real 
flexure of the cast iron rather than the 
bending of a very thin strip of material. 

This cast iron is that used by a large 
electrical manufacturer for their resistance 
grids which are used on moving cars and 
are hence subjected to severe shocks and 
continual vibration 


Atlanta, Ga F. H. NEELEY 














FIG. 3 ANOTHER FORM OF ELASTICITY 











Secrecy in Regard to Details 


In Mr. Pratt's article at page 239 he 
says, speaking of my remarks on his test 
“Relative to 


am 


of the rigidity of a planer 
detailed 
them, and if Entropy has 


field I think he 


I do appre- 


drawings and dimensions [I 
unable to 


} 


give 
commercial 
will the 
ciate the reason why Mr. Pratt’s hands are 


een in the 


appreciate reason.” 


tied, but I do not think it is a good reason. 
I appreciate the tender regard which cer- 


tain manufacturers have for their pro- 


ducts 

I am carrying in my pocket the key to 
a small room downtown. This room has 
bars across the windows, and its walls and 
network of 


covered with a 


‘ “he door is 


ceiling are 


small covered, too, 
and when it is shut they form part of the 
circuit through which an electric current 


station. | 


wires 


runs to the nearest police 
found out about this one day, or evening. 
I had been worrying about some of the 
details of a machine which was being as- 
sembled in this room, so | called in after 
the theater to see how the thing looked 
I found that the 


worked to perfection. 


electric contrivance 


On 


the other hand I also have in my posses- 


This is an extreme case of secrecy. 


sion numerous detailed working drawings 
of machines with perfect freedom in their 
use. The AMERICAN MACHINIST publishes 
details every week which would have been 
entirely What 
are the influences which lead different men 
different the first 


[The man for whom I was designing 


refused a few years 


ago 


in these lines? Take 
case: 
this machine had just sold out a plant for 
the manufacture of a certain line of goods 


venture in 


and was embarking on a new 
the same line [he old line had made a 
fortune for its owner. The fortune was 


made by the use of automatic machinery 
which was invented by him, supplemented 
* ttle skill 
was able to bring to the work 
had 


lo develop the 


by what mechanical and _ in- 
genuity 1 


He s .d 


ice i 


out because he struck on a 
idea he 


the 


new new 


needed absolute secrecy because pur 


chaser was necessarily wondering why he 


was willing to sell out and was unscrup 


ulous enough to try to find out. Patents 
would be of little use because it is impos- 


sible to tie up a mechanical device tight 


enough so that some other man cannot 
find other mechanical means for accom 
plishing the same result. In this case 


there really was no way to accomplish his 
purpose except through secrecy. 
take the manu 


But on the other hand, 


facturer of any standard machine. If any 
one can go into the market and buy a ma- 
chine there is no possible use in any con- 
Detailed drawings might just 
the 


cealment 


as well be published as to send out 


machines Anyone who buys can direct 
and copy and test and publish the results. 
In this 


for 


connection | remember another 


firm which I was working brought 
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out a new engine lathe which was really 
new, as they had never built that size 
lathe before. One of the first of the lot 
was sold to a local dealer and by him sold 
to a Western manufacturer of lathes who, 
did not include that size lathe 
Three months later the West- 
with all the 


at that time, 
in his list. 
erner brought out a lathe 
measurements of ours, including the large 
step of the cone pulley being 4% inch small 
to correspond with the other steps, which 
was a mistake that crept into 
that first lot and was not discovered until 
after Mr. Westerner bought his machine. 
I mention this to that no one can 
possibly avoid having the details of his 
machinery known to his competitor if he 
sells in the open market. 

There is another point of view. I talked 
with two lathe builders a little while ago. 
Each said that he did not know what kind 
of an apron the other used on his lathe. 
Both use alike that it 
would take an expert to tell the differ- 
ence. Both knew exactly what the othe: 
What is 
the use of telling a prospective customer 
I believe that it is 


some way 


show 


aprons so near 


one used unless they were blind. 


any such fairy tales? 
a manufacturer's and a designer’s duty to 
themselves to know what their competitors 
are doing. There is no need of running 
down another competitor to make a sale, 
but it is what his 


strong points are in order to know what 


necessary to know 


to say in support of your own machine. 
Moreover, anyone who believes you fool- 
ish enough to remain ignorant of what 
your competitor is building wili also be 
lieve you ignorant of what is modern in 
own work 


Mass 


your 


Springfield, ENTROPY. 





A Graduated Footstock Center 
for the Miller 


\t page 146 is shown a gage for setting 











cutters on center. I also have a scheme 
which I think has some advantages in 
\ 
A 
B 
— 
emcaseniand 
nerican Machinist, N. ¥. 
GRADUATED FOOTSTOCK CENTER FOR THE 


MILLER 


this line. You do not have to hunt for the 
device when you want to use it as it is 
always in place ready to use and there is 
nothing about it to get out of order. The 
idea consists simply in graduating the foot- 
stock center in thirty-seconds, sixteenths 
and eighths as seen in the sketch at A. 
! have used it for a couple of years and 
find it very convenient in setting cutters 
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for reamers, dies, keyways, etc. It takes 
only a short time to graduate the center 
on any machine with the micrometer dials 
and saves lots of time when setting up 
work. 

The other sketch at B shows a straight- 
edge I find very handy to use in conjunc- 
tion with the graduated.center. 

S. Boston, Mass. J. F. Daty. 





Osborne’s Wonder Clock 


The “old line” watchmakers call it a 
gravity clock. Nothing but a piece of 
plate glass with a stud in the center for 
the hands to revolve upon. 

The hands are made very light, and the 
disks are hollowed and each fitted with a 
perfectly fitted watch movement, then 
carefully balanced. Now two segments of 
lead are made, one for the minute arbor 
of the movement in the minute hand, and 
the other fitted to the hour pipe or can- 
non of the movement in the hour hand. 

When the hands are fitted with large 
fusee jewels and placed on the stud with 
the watch movements properly set, the 
centers of gravity of the two hands are 
constantly changing as the lead weights 
The hands may be held together 
or whirled around, or taken off and 
handed around and they will always go 
back to the correct time when left alone 


rev¢ Ive. 


on the stud. 


Buffalo, N. Y. E. T. CASLIN 





A Three-tool Boring Head 


| note Mr. Viall’s criticism on page 236 
of my proposed three-tool boring head. 
“T never had any use for one 
anyway.” had 
use for a battleship or a flying machine, 
but I have no doubt they have their uses 


He says: 


Personally I never any 


His statement of his experience with 
three-cutter tools shows no fault in the 
tool itself. \ tool should not be con- 


demned for the lack of skill of the oper 
ator. 
New 


York. E. A. Drxir. 


In regard to Ethan Viall’s criticism of 
multiple tool boring heads on page 236, 
Vol. 32, I will that we are using a 
number of them for boring cylinders, also 
for boring the guides of the engine frame. 


say 


I find that we can pull a larger cut and 
remove more stock with four cutters than 
it is possible to do with one; and as for 
chattering, tool will chatter if not 
properly ground. We use for roughing a 
four-cutter head with tools evenly spaced. 
For boring guides this is a good arrange- 
ment as only two tools are cutting at one 
time, thereby making it possible to double 


one 


the cut. For finishing we use one tool and 
a wide feed with a light cut. 


Mattoon, Ill. QO. A. REICH. 
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Shrinkage Rule 


describes 


On 
an adjustable 


Martin H. Ball 
shrinkage rule 
In most small pattern shops the ordinary 


page 907 


attachment 


rule with certain fixed standards as ‘x 
inch in 12, 1/10 inch in 12, 3/16 inch in 12, 
etc., on its different edges is sufficient and 


ldom 
When one is required the correct lengths 
may be sketch 
Drill a hole the size of any suitable brad 


any special scale is required but s¢ 


gotten as shown in the 


at each end of a jointless straight rule, 
A B, such an with the 
straight edge of the board, C D, that C D 
will equal the total length of the rule plus 


as at on angle 


the shrinkage desired in that length 
Square across from the dimension on 4 B 
and measure the length C E which will 


be the required length plus shrinkage. Th 
ordinary two-foot shrinkage rule may be 
used, using the standard scale if it has 
one. If not, any scale smaller than the 
desired shrinkage may be used, care being 
taken that the angle is such as to give true 


reading and shrinkage on C E 
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higher theoretical pressure than the 


I would appreciate to be set right Re 


garding relief valves, which I mentioned, 


the valve I had in mind was not one which 


permits the water to escape but a spring- 


loaded plunger such as Mr. Flanagan de 
scribes [he choice of the name “relief 
valve” was merely unfortunate 


Regarding the nest of springs which “re 


ceives the falling mass and acts as a 


buffer,” it is my opinion that this is pro 
vided to save the foundation or base of 
the accumulator ther than the piping 


system, as it would be easily possible for 


shock to be 


closing the 


very heavy transmitted to this 


piping by valves just before 
the springs are reached and the ram had 
descended nearly its full stroke 


Chicago, III W.E 


Morey 


Steady Pins in Engine Feet 


illustration which Engineer 


Phe 


pives 








SPECIAI 


Of course, the angle may be determined 


in the first place instead of by trial, by 


making the difference in the distances 4 ( 


root of the 


and BD equal to the squar: 


difference in the squares of the two long 
sides of the triangle 
Joliet, Il] E. W. Fisker 





Terminal Pressures in Hydraulic 
Accumulators 


On page 230 Gerald E. Flanagan takes 


issue with me on a comparison which was 
accumulator plungers 
Part 2 

first place, the c 


made between two 
on page 934, Volume 31, 
In the 


made merely to 


ymMparisol 


Was 


determine which, if either, 
of the two rams would produce the greater 


fall and | 


purposely disregarded the retarding action 


pressure in the system by its 


due to friction and to the water pressure 
and assumed that the water was “suddenly 
removed.” It is certainly possible, al 
though it would rarely happen, for several 
large valves to be opened at once which 


would have a very markedeeffect on thi 
fall of the plunger 

If | was wrong in my assumptions to an 
extent that would change the results so 


that one of the plungers would give a 


SHRINK Rl 


at page 70 of “Things that Are Usually 
Wrong,” seems to me to beg the whole 
a } 
B 
( 
} 
j 
) 
D 
Ma at, N 
LES 
question of the actual purpose of stea¢ 
pins. 

Undoubtedly if resistance to shearing 
strain is the only object, key 1s pretet 
able to a circular pin of less area, but | 
would suggest that “locating” pin is 
more appropriate term than “steady” pin, 
ind that its ordinary use is to locat« 
fixture rather than overcome any tenden 
to movement Moreover as the locating 
pin or key must be fitted after the position 
of the fixture carrying it has been deter 
mined to ust key must present a deal 
f difficulty The keyway in the cylinder 


foot, I take it, is machined previous t 
ot the 
and the corres 
bed plate, 


lifted to en 


erection, and when the true position 


vlinder has been found 
ponding keyway marked on th 
the cylinder would again be 


able the bed plate kevwav to be cut 


This must needs be a very accurate job 
to insure the cylinder returning exactly 
to its original position which is, of course, 
very necessary, and in doing this the ob 
ject of locating pins is entirely defeated, 
which object is, I submit, to render fitting 
holes unnecessary and to allow for any 
discrepancy in machining to be obviated 


previous to finally fixing 
If kevs are to be 


pins why n 


used in preference to 


tt cast a central web on the 


other 


Jt 
w 
an 


feet of the cylinder and cut a correspond 
« channel in the bed plate right away? 
If I “had been fitting round pins for 40 
ears and never had a complaint before,” 


sufficiently conserva 


tive to stick to my standard methods, even 
if in one particular case it was necessary 
vow to the “fad” of person whose 


rget, is dependent upon 
his ability t nd fault 
London, England WASHINGTON 


Screw Slotting Attachment for the 
Lathe 


Vol. 31, Part 2, is de- 


scribed a rig for slotting screw heads. At 
the first glance | thought that I had run 
igainst an old triend, but closer inspec 
tion proved otherwise When I was a 
nipper” the first machine that I ever 
worked at was lathe rigged similarly 
to the one shown in the sketch of G. J. T., 
\ 








Foot Lever 


| 
! 
| 
| 
; 
) 





a 
Ma v 
RI N \CH MENT FOR THE 
rH 

with this ditterencs Instead of the up 
vard thrust it was downward pull 
id the business The accompany 

g t ows pretty clearly what I 

( Of se, with the alteration of 

e directi f thrust, the fulcrum of 

e lever is on the pposite side of the 
lathe bed to that of the arrangement de 
scribed by G. J. 7 Through the lever A, 
which carrie ishes for the various sizes 
i screws hole was drilled and a piece 
f chain pass« gh it to a foot lever 
( \ Thus the foot was used 
for the pri ire, leaving both hands free 
nd the weight D the end of the slot- 
ng lever counterbalancing the foot lever, 
dropped the screw | the release of the 
foot, to be shot out by pin J Che bushes 
holding the screws were held by a small 


he idless screw 


he depth of cut could not be too deep, 
the pins B and B' coming into contact 
before this could take place. The con 
ditions were exactly identical with the 
case described at page 973; that is, we 
used an old lathe and a circular saw be 
tween centers, spring F, etc 


sradford, England Bor 
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Theory and Design of Friction 
Clutches 


I read Michael 
article on page 254 and then re-read it; 
the interest taken being principally from 
the number of points in which I disagree 


Richard Conway’s 


with him. 

It was his statement in the last para- 
graph which caused the re-reading. The 
writer has never seen an “adhesion 
clutch,” but is fairly familiar with fric- 
tion clutches. Mr. Conway’s statement 
that “When the motions cease to be dif- 
ferent friction ceases” is the most re- 
markable one. If a piece of soft, warm, 
chewing gum is pressed against a piece of 
smooth wood it will stick there. Invert 
the board so that the gum is hanging 
down and it still sticks, in other words 
it adheres. Take two pieces of smooth, 
gray iron, the longer one being horizontal, 
and place the smaller one on top. Ele- 
vate one end of the longer piece and the 
smaller one will remain stationary, in its 
relation to the longer one, until the nat- 
ural tangent of the angle of elevation 
equals the coefficient of friction between 
the two surfaces, at which point the 
smaller block begins to slide on the larger 
one. Mr. Conway seems to think that 
there is friction only when the block be- 
gins to slide; whereas most engineers con- 
sider that the friction exists all the time, 
but that when the angle of friction is 
reached the force of gravity overcomes the 
friction between the two surfaces. Cer- 
tainly the two blocks of metal do not 
adhere. The only friction clutches 1 ever 
saw that were of the adhering style were 
those that seize or freeze together, and 
certainly no one wants that style; there- 
fore, let us not change the term of “fric- 
tion clutch” to “adhesion clutch” for the 
first name is correct and the second term 
wrong 


LUBRICATION 


Having started at the end of Mr. Con- 
way’s article it will now be in order to 
take up his next statement, which is the 
fact that the addition of a lubricating oil 
to the hub and band of the clutch in- 
creases the friction by 20 per cent. Mr. 
Conway says that, “It developed that the 
pressure on the scales was 1/5 greater 
with the surface lubricated with mineral 
oil than when dry, under the same con 
ditions and with the same pressure ;” and 
he states that it is a paradox; while the 
writer considers that it is one of those 
Undoubtedly his 
observation of a 20 per cent. increase of 


things that is not so 


pressure on the scales was correct, but 
his conclusion is wrong. There are, of 
course, many intelligent machinists, who 
in their youth, have been set to turning 
ringing fits and because of their youth 
and inexperience have unfortunately made 
some of the fits loose, dry ones. Some 


kind bench friend or their own ingenuity, 
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has caused them to discover that the ad- 
dition of oil on the dry surface will pro- 
duce a ringing fit; the film of oil being 
thick enough to make the hole tight on 
the shaft. Some of us have seen an ex- 
periment of a 6-inch cast-iron shaft run- 
ning several thousand revolutions per 
minute in a cast-iron bearing when dry; 
and have seen the same shaft stop at once 
with the addition of a small amount of 
good lubricating oil. Mr. Conway says 
that the pressure was the same in the 
case above stated, by which I understand 
him to mean that the friction collar, or 
band, was set up with the same pressure, 
or it might be better to say with the same 
leverage in both cases, for, of course, the 
pressure must have been different after 
the introduction of the oil. The film of 
oil was thick enough to increase greatly 
the pressure between the friction collar 
and hub, so much that the total friction 
measured off from the platform scales 
was increased 20 per cent., although un- 
doubtedly the coefficient of friction of the 
surface was altered by the addition of the 
oil 
Stipe AND HEA 


The statement in the third paragraph 
from the end attracts attention as we 
make our rearward progress in the article. 
Mr. Conway supposes an increase of 300 
per cent. in the diameter of the friction 
hub with a corresponding increase in the 
peripheral speed of 300 per cent., and 
states that, “the latter speed would create 
three times as much heat at the same 
pressure and in the same time as _ the 
former,” which statement is correct if both 
slipping with the same 
angular velocity. However, one must 
judge that the slip and heat is produced 
by picking up the load, and the inference 
is that the load is the same in both cases. 
Now if a 4-inch friction drum slipped 
through 360 degrees in picking up a load 


frictions are 


-with a given pressure of friction band 


against the friction hub, then it must be 
evident that the 12-inch diameter clutch 
with the same pressure between the band 
and hub will slip through but 4% the num- 
ber of degrees, and that the surface will 
slip for the same number of feet. If the 
pressure between the surfaces on the 
12-inch clutch is 4% of the pressure on 
the 4-inch clutch, then the larger clutch 
will likewise slip through 360 degrees in 
picking up the load and the heat in all 
three cases will be the same. 

In all the matter on page 255, beginning 
at the bottom of the first column, Mr. 
Conway assumes that the pressure is con- 
stant for each square inch of the band 
around the hub, and in Fig. 3 is illustrated 
a hub clutch with what appears to be a 
semi-flexible band pressed about the hub 
by a draw bolt operated by a lever. I 
greatly question the correctness of this 
assumption. The band is semi-flexible 
and, therefore, the compound interest ef- 


fect of friction on the flexible band 
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wrapped around the pulley must greatly 
influence the amount of pressure and some 
portions of the band must press against 
the hub much harder, and consequently 
with greater friction than other portions. 
I am not a professional designer of fric- 
tion clutches, although like most mechan- 
ical engineers, have done something in 
that line and the first thing that struck me 
as strange in Mr. Conway’s article was the 
fact that he figures on the area of surface 
in the friction clutch and I shall be much 
interested to read the comments of other 
professional friction-clutch designers on 
his article. 


PRESSURE ALLOWANCE 


Mr. Conway’s investigation of the actual 
surface of contact is without question of 
value, and his statement that the pressure 
on one square inch of band surface, when 
the hub is 4 inches in diameter, is 55 
pounds for a 1-horsepower clutch is in- 
teresting. Kent records that Thorny- 
croft allows 50 pounds per square inch 
for thrust bearings for propellers, and 
this is for a constant slip and slide, while 
the friction clutch does not have a con- 
stant slip and slide, but is intended to slip 
only when picking up a load easily, as any 
operative will start up a friction slowly in 
order to keep the belt from flying off 
under possible quick starting of the line 
shaft. I should judge that the pressure 
between band and hub on most friction 
clutches in ordinary practice are  sub- 
jected to a very much higher pressure than 
15 pounds per square inch, or indeed to 
the actual 55 pounds per square inch, as 
found by Mr. Conway. Ordinary journal 
bearings have frequently 200 pounds per 
square-inch pressure for a constant slide, 
and certainly the friction clutch which 
slides, but for a few seconds only could 
easily have greater pressure without injury 
to the surface and, of course, they must 
have. Mr. Conway’s article reads as 
though the friction clutch was slipping all 
the time instead of which we know that 
the pressure between the two friction sur- 
faces must be great enough to produce 
friction so the slipping will not occur. 

Just under Fig. 5 at the end of the 
paragraph Mr. Conway states, “To in- 
crease the efficiency from 13.75 to 55 offers 
a big field for improvement, that should 
not be overlooked by the ambitious me- 
chanic.” I have read the sentence several 
times and have failed to grasp the mean- 
ing. Mr. Thornycroft seems to think that 
50 pounds for a constant slip is all right, 
and Mr. Conway proved that a 4-inch 
clutch slipping to equal one horsepower 
calls for 55 pounds per square inch, there- 
fore, what more is there to think about? 
Mr. Thornycroft knows that 50 pounds 
per square in¢h is all right for a constant 
slip and Mr. Conway proved the same 
thing, so, what improvement can an am- 
bitious mechanic make? 

Worcester, Mass. CLINTON ALVORD 
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A Year's Industrial Accidents in Pittsburg’ 


Causes of Fatal Accidents—Personal Carelessness 28 Per Cent., Employer's 


Responsibility 30 Per Cent., Both 16 Per Cent., Neither 26 Per Cent. 





BY + 


Ihe gravity of this problem it is hardly 


necessary to point out. In the year just 
recent financial depression, 
at its hight, 


1906, to June 30, 


preceding the 
when industrial activity was 
that is, from July 1, 1907, 
526 men were killed in Allegheny county 
by work accidents. During the same year 
the hospitals of the country received over 
It is 


2000 men injured in such accidents 


impossible to state with any accuracy 
what was the total number of nonfatal 
injuries during the year, for of those 
‘ases which are not sent to the hospital, 


All the large 


companies and many of the smaller ones 


there is no available record 


keep complete reports of every accident, 


but these are not open to the public 
But, even were it possible to make an 
accurate estimate of the injuries of a year, 


it would be of little value scratched 
lost leg Ci 


it vou desire ( reac 


hinger and a counted 
Tov ther. 
ful truth in the sum. It is 
attempt to estimate 
injuries in a year, but to conc 


attention on the permanent 


and power, involved in those 2000 injuries 
we are sure Ol! 

First. we must know the trail of lasting 
miseries which accidents leave be 
hind. In 294 out of the 509 nonfatal acc1 
dent cases of which we have record, it 
has been possible to learn the nature and 


extent of the injury. One hundred and 


twenty-seven of the men escaped without 


permanent sustained what we 

have 

for 

or back, not serious enough to disable a 

th« slight im 
a. | 


pairment of 


injury, OI 


called a slight permanent injury; 
instance, a lame leg, arm, foot, hand 


loss of finger, the 


man ; 


sight or hearing, and other 


miscellaneous injuries. Seventy-five 


(25.5 per cent.) suffered what we hav 
alled serious permanent injury Lest 
there should be doubt as to what 1s meant 
here by “serious,” we will state exactly 
what these injuries were Seven men 


lost a leg, 16 were hopelessly crippled in 
lost a foot, 2 lost half 


ne or both legs, 1 


foot, 5 men lost an arm, 3 lost a hand, 
10 lost two or more finters, 2 have 
rippled right arm, and 2 have two us 


11 men have lost an eye, 3 others 


] - 

ieSs arms, 

damaged the sight of both eyes Cher 
are two men with a crippled back, 2 with 


internal injuries, 1 partially paralyzed 


and 2 stricken with the 


weakness of old age 
Finally there aré 3 men § iffer 


feebleminded, 
while still in thet 
prime 
from a combination of permanent injuries 
the Pittsburg Survey in 
Commons 


*Condensed 
Charities 


trom 


and the 


RYSTAL 


One man has a rupture and a crippled 


foot: another the left leg rippled, and 


the right loot gone 


} 


the third an arm and 
These 


eg gone. 


g 75 are the wrecks out of 
‘ 
294 hospital cases. 


\pply these proportions to the 2000 hos- 
pital cases for the year and we have the 
Pittsburg out 


factories and mines 


district sending from its 
mills, railroad yards, 
every year, 50 one-legged men, 100 hope 


less cripples walking with crutch or cane 


tor the rest of their lives, 40 men with 

twisted, useless arm, 30 men with an 
cmpty sleeve, 27 men with but one hand, 
60 with half a hand gone, 75 one-eyed 
men, etc 

Five hundred and twenty-six men dead, 
does not necessarily mean 526 human 
tragedies. We all know men who would 


give more happiness by dying than they 
ever gave by living. But 517 mutilated 
men; here there can be no doubt 

{nd time goes on [here is no respite 
Each year turns them out as surely as 


the mills run full and the railroads pros 
per—as sure as times are “good In five 
years there would be 2585 len years 


would make 5170—enough to make a lit 


tle city of cripples—a number noticeable 


even among Greater Pittsburg’s 600,000 
It is no wonder that for stranger Pitts 
urg’s streets are sad 

[his steady march of injury and death 


means suffering, grief, misery, bitterness, 
thwarted hopes incalculable. These things 
cannot be reckoned, they must be felt. But 


there is a loss of youth and strength and 


wealth-producing power involved in thos 


500 yearly deaths, and in those 2000 vearl 
injuries which ‘can be set forth in figures 
It is a direct loss to the community of 
which these workers were a part vd it 

f that community 


will be worth the whil 


FataL AccipENTS ArE To YouN¢ 


From the point of view of social wel 
fare. the gravest feature of the situation 
is that the men who are ing killed in in 
dustry are young met Eighty-four per 
cent. of the men in the vear's list of deat] 
were not over forty. Fifty-eight p ent 
were not over thirty 

Age N Per Cent 
Under 21 x2 lt 
2L to 30 221 4. 
SLto 40 13 a” 
Over 40 mt l¢ 

rotal 52t 1 
TABLE I AGE Ol WAGE EARNERS 

KILLED IN INDUSTRIAL ACCIDENTS 

IN ALLEGHENY COUNTY, PENN., 
JULY 1, 1906, JUNE 30, 1907 
Pittsburg people quite generally have an 


EASTMAN 


idea that it is the common foreign la 


and not the American workmen who 


ers 
are being killed and injured in such num- 
vy } W1 
any moral comfort in this idea it must be 
228 the 


«<6 


bers every year iether or not there is 


abandoned ; cent. of 
men killed 


born. 


or 42.5 
during the year 


per 


were American 


COUNTRY OF BIRTH 
“4 < ©: + 
Industries it & © ris 
Whic! Pigg 12,2156 
Em ployed ys oF elim liasi&£!s : 
‘a a = < — = : he 
“\¢é = iE - | Se 
z “- = = 
Steel manuf’? 195 61 117 10 y 4 2 
Railroading 125 8&9 15 12 3 2 
Mining 71 14 34 18 2 1 2 
Other ind'tries 135 74 23 #19 4 5 9 
rota 26 228 189 59 18 12 15 5 
TABLE Il 526 WAGE EARNERS KILLED 
IN INDUSTRIAL ACCIDENTS CLAS 
SIFIED BY INDUSTRIES AND 
COUNTRY OF BIRTH 
It is a mistak« so, to suppose that 1 


most industrial accidents In the 


Irom 


Pittsburg district, generally speaking $1.60 


a day, or $9.60 a week is good pay for con 
of the men 


mon labor. Only 16 per cent 


killed during the year (whose earnings 
were ascertainable) were in this class ot 
labor Including those men in the steel 
mills w work seven days week tf 
$1 05 i day mak g weekly wage 
$11.55, we have but 32 per cent. unskill 

Weekly Farnings Ni Per 
Under $l 7 lt 
$10-11.99 71 l¢ 
$12-14.99 Rg 0 
$15-19.99 | se 
$20-29.99 44 
$30 or over 7 

Tota 440 00 
TABLE II! WEERLY LKARNINGS OF 

MEN KILLED IN INDUSTRIAI 
ACCIDENTS 

There is no bright side to this sit 
tion By industrial cidents, Allegheny 
county loses 500 workmen e\ 
year early half of whom are Amer n 
born, 70 per c f whom are workers 
f skill and training, and 60 per cent. of 
whom have not reached the prime of their 


strength, in 


Youth, skill, 


word, human power, is what we are losing 


Is this loss a wast This is a quest 
which Pittsburg and every district must 
take time to study. If it is merely an 1 
evitable loss in tl course of industry, 
then it is something to grieve over l 
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forget. If it is partly, or half, or largely 
an unnecessary loss 
skill and strength 


a waste of youth and 
then it is something to 
fight about and not forget 


GROUPINGS AS TO CAUSE 


One cannot read the records of 526 in 
dustrial accident inquests, without begin 
ning to group them in one’s mind accord 
ing to the personal equations entering into 
their causes. On the groupings which thus 
themselves I have 
Che accidents were 
studied first of all from the statements of 


suggested 


naturally 
based this analysis 
These 


those who testified at the inquest 


coroner’s records, it is true, are as a rule 


meager, sometimes illegible, and almost 
never clear and satisfactory in detail. The 
testimony, moreover, has a decided ten 


Che 


company, 


dency to lean to one sid witnesses 
are employees of th including 
the the 


His chief interest is naturally to 


almost always superior of man 
killed 
clear himself of all complication, and sec 
ond to The 


and safest way of accomplishing these ends 


clear his employer easiest 


is to blame the dead man. The same mo- 
tives, in perhaps lesser degree, are with 
the fellow workmen who testify. This 


version of the accident, however, we were 


able to supplement and modify in many 
cases by what was learned in visiting the 
case, from witnesses, or privately from fel 
low workmen. Finally an effort was made 
to compare these accounts of the accident 
ord of it, or 
the na 


Such in 


with the employer's re to get 


from him a written statement of 
ture and cause of the accident 
formation was secured in IQI cases 
On the evidence obtained from all these 
this table of 


It is 


sources 
based 

; . 
conclusions, but of indications 


responsibilities 1s 
a tabulation of proved 
Whenever 


not 


in any of the versions of the accident 
ome responsibility 1s indicated, that indi 
cation 1s included in the tabulation 
* 
CASES IN WHICH INDICATIONS 
ATTRIBUTHI RESPONSIBILITY 
Industrie n . = 
Whicl \cel nt ~_ - 
Oeceu | F ~ =3 
ane Si¢eiss 
Steel ©.) 45 Ds lt 1s 
l roa lt 2 ) 2 
Mini 31 1 14 
at i i 4 53 18 
\ i i ‘ i) 147 117 
} | i ae - 
) ( ll 8 J 
rABLI 1\ INDUSTRIAI ACCIDENT 
FATALITIES CLASSIFIED RY 
EMPLOYMENT AND BY 
RESPONSIBILITY 
\ ; ) } 
f f J : 
| ] an 
tril d er it was du 
1 ’ 
it 1 ~~ I iny tne 
fiail e ruk a 


available, we had 
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“fellow-workmen” column. Between acci- 
dents attributable to the employer and 
those attributable to the superintendent or 
foreman, a rather sharp and arbitrary line 
the accident 
condition in 


was necessarily drawn. If 


was due to some defective 
the working plan or appliances, the fur- 
nishing of insufficient or inadequate mate- 
rial, etc., it was checked in the “employer” 
But due to 


special 


column if the accident was 


some failure in superintendence, 
as for instance, placing ignorant men in 
dangerous positions, failure to warn, mis 
taken and dangerous orders, then it was 
the but 


the superintendent or 


credited, not against employer, 


against foreman 


[THe INEVITABLE ACCIDENTS 
at least a certain negative 
the 


indus 


This table has 
usefulness in disproving conclusively 
statement that 95 per cent. of the 
due to the carelessness 
For of the 


year’s fatal accidents according to all the 


trial accidents are 


of the workmen 28 per cent 


evide nce attainable, no one 1s to be blamed 
The fatalities in this last group would 
commonly be called unavoidable. In this 


have placed the two great furnace 
Jones & Laughlin Steel 


case Ww 


explosions at the 


Works, one in January and one in May, 
in which altogether 19 men were killed 
Those whose testimony was available ex 


onerated all concerned from responsibility 
Here, 


cases of asphyxiation by 


for these two explosions too, be 
long most of the 
furnace gas 
There is little use lingering on this class 
of accidents. One cannot point to any 


very immediate hope of prevention 
Safer ways of doing many things will in 
but there will always be 

My 


these 


time be devised, 


dangerous trades purpose in dwell 
accidents is to 
of the 


kind, 


ing just here upon 


make it clear that since 26 per cent 


fatalities are of this “unavoidable” 


it cannot be true that 95 per cent. are due 
t he carelessness of the men killed 
IGNORANCE, YouTH, UNFITNEss 


al? the 


indications of 


In fact, considering evidence 


the vic 


tims responsibility in only 32 per cent 
tf these fatalities And even this 32 per 
ent. demand analysis. They present not 
le ess’ as we commonly uss 
] } 7 : 
word, bu long list of human weak 
nesses, some common to us all, some re 
ly 
sulting from special environment; some 
for which the man himself is not responsi 
rl f which he is responsib!] 
lenor é ers ] ‘ ] CSe 
( t] l I ( ft ing OPV t] 
I l WW green l 
3 ‘ 
I {’ ¢ 
! ali “ himself f the first 
: , 
\ nd mighty p sses 
| 2 | n whic] | : 
( eld I le 1¢ was 
en ‘e) ‘ i rs ght’s work 
mill; another three days: & less thar 
1, ie two months; 7, less 
. 
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were foreigners and 8 of them had been 
among English-speaking people less than 
one year. 

Thirteen of the 132 who were in a meas- 
for their deaths 
were not men but boys. Two boys were 
killed in the Homestead steel works while 


ure responsible own 


they were asleep. Both accidents hap- 
pened at 1:30 in the morning. Many 
kinds of carelessness which we _ should 


heartily condemn in a grown man must 


be expected in a boy. For this reason 


> 


we must class these 13 cases with the 


2 
cases of ignorance. A boy cannot be 
blamed for being a boy any more than a 
foreigner can be blamed for being a for 
cigner. The hope of preventing such acci- 
dents lies possibly in restricting the em- 
ployment of boys and ignorant foreigners 
in such work, possibly in more adequate 
superintendence of their work. 


Next 


condition on 


were 12 deaths due to a 
the the man killed 
over which he had no immediate control 

We have the 132 
fatalities, which would be put down upon 


there 
part of 


now covered 47 of 


the average employer's record as “due to 
We that in 22 


“carelessness” is ignorance; in 13 


carelessness.” find cases 


the ‘ 
cases it is youth; in 4 cases it is physi 


cal weakness: in 8 cases it is drunken 


ness. We are left with 85 cases—a large 


number—in which there is_ indication, 


strictly speaking, of “carelessness” in one 
i forms 


of its many 


Summarizing, instead of 95 per cent., 
we find that only 32 per cent. of the fatal 
accidents can be laid to the responsibility 


of the And 


per cent., we find 11 per cent. not due to 


victims dissecting this 32 
speaking, but to ig- 
to youth (3 


carelessness, strictly 


norance (5 per cent.), per 
to physical weakness (1 per cent.), 
and to drunkenness This 


leaves us of the fatalities but 21 per cent 


cent. ), 
(2 per cent.). 


of men whose deaths were due, wholly or 


partly to their own carelessness, reveals 


that some of these men were _ heedless, 


some inattentive, and some rash 


Part PLAYED BY FELLOW WoRKMEN 
Those accidents which involve the re 
sponsibility of a fellow workman of the 


who is hurt. are subject to a similar 


man 


classification. Of 24 out of 377 accidents 


- 4 
part of Tel 


some act or omission on the 


low workmen was the sole cause Sey 


eral of these were cases of 


wnorance OT 


inl ‘ompete nce 


[He Empioyer’s RESPONSIBILITY 
Referring ba now to Table IV, we 
tind that 147 of the deaths, or 35.85 pet 
cnt he laid to the responsibility of 
ile I pl vel 
Most of these 147 accidents were due 
failure in what has been called the 
ployer's rst duty,” to provide 1 safe 
pl to work They divide themselves 
into two main groups. In the first come 
those accidents which are due, strictly 
speal lefects, Le, some condition 
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of plant or appliance which was not 


planned or intended. 


DELIBERATE DISREGARD FOR SAFETY 
The group of 
employer's first duty” is of a very differ- 
have 


second failures in “the 


from these “defects” we 
Lack of reasonable provision 
plant, 


ent nature 
considered 
for safety and construction of a 
or in the organization of the work is part 
of the plan, deliberate and intended, and 
is hard to find excuse for it. Under this 
heading come a large number of fatalities 

To sum up the employer's relation to in 
found revealed 


dustrial accidents, we have 


in the history of one year’s fatalities much 


deliberate disregard for safety in the con 
equipment, and in 
the organization of work; we hav: 


all of which the 


struction of plant and 


found 


a long list of defects, not 


employer could have avoided, but most of 


which a careful inspection would have re 


vealed and immediate repair have ren 


dered harmless: we have found thos« 


directly representing the employer in posi 
auth often unregardful of 


tions of rity, 


safety; we have found children regularly 


employed in work, or in surroundings that 
mean danger to them on account of thei 


youth. 


ANALYSI oF | rAl Ac 


human agencies involved in the 
industrial accidents, 
fatalities in 
For 
delight as to be ar 


\llegheny county as a basis 


some minds analysis is so great 
is in quite anot 
attempted to mal relation of 
workmen, superin and employers 


accidents, and to 


search out and define the various elements 
in tl so-called negligence or “careless 
ness’ of each \ revelation of the causes 


must point to the cure. If 


ceeded in this analysis and if we have 


carried the reader with us, then we havé 
thrown some light upon the problem of 
preventing accidents 
Per ¢ t 
N 
fi i 
Accidents — cause of which is attri 
buted solely to those killed on 
their fellow workmen 10 7.85 
Accidents — cause f which is attri 
buted solely to employers or 
those wh represent then it 
positions of authority : 113 1.97 
Accidents—cause of which is attri 
buted to both the above classes 60 1 1 
Accidents—cause of which is attri 
buted t neither of tl} abo 
‘lasses 6. 2 
eee 77 100.00 


ATIONS AS TO RE 
SPONSIBILITY FOR INDUSTRIAI 
ACCIDENTS RESULTING IN 
DEATH 


TABLE V INDI¢ 


Take first that 29 per cent. of fat 
dents attributable solely to the resp 
bility of employers, or those who repr 
sent them in positions of authorit) The 
deaths due to a deliberate lack of pt 


vision for safety in the construction of 
the working 


¢ } 
ot work 
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liberately providing for safety in such 
construction and organization; the deaths 


due to the children at 
unsuitable work could have been avoided 


most of the 


employment of 


by not employing children; 
deaths due to defects in plant or equip 
ment could have been avoided by a more 
frequent and careful inspection and by im 
deaths due 


mediate repair; many of those 


to incompétence, indifference, etc. 1n 
superintendents and foremen would not 
men had been mad 


skill and 


, , 
rkers, they 


have occurred if thes 
to feel 


that without exercising 


Sateguarding the W 
could not make good. In short, if by 


any form of mpulsion 


we could bring it to pass that the desiré 
to prevent accidents should be a _ chief 
motive with employers at all t Ss, pre 
ent at times of construction, present 
times f engaging irganizing 
changing the force, present through every 
day of operatior ve could largely d 
wa Wil 1 . ) p ent f fatal 
Cid 

With t S nd ¢ = 27 pr ’ 
ittributed to th killed eir fellow 
vorkmen, we must ¢ k inalysis 
of the “careless work in ord t 
suggest the lines of possible preventi 
W here ‘ ( snes is \ tl ig 

ce or weaknes t 1 emedy 
Minimum requiren ge, experience 
r physical fitness established fo 
ertain <¢ nger< ~ pat I but there 
would be many limitations to enforcing 
such tests To d way entirely witl 
accidents f this cl the prevention 
motive” in the empl r must bes 


strengthened that no hope of profit will 


< ‘ ; s 
induce him to emplov bovs in the mills 
no stress 1 comp n ptiness I 
: ; 
the lab marke ice him to employ 
foreigner i! siti S vhnere throug 
, 
their ignorance, thei W lives r the 
° e | | | 
lives I thers re eT! ngereda 
The man wh to his work intox 
+ +1 11 | ‘ 
C ted h ediess I cst ils Ww 
, . 
must leave the « er ft deal witl 
E ‘ 
Dis Ipli ( \ their bel 
: | 
danger ca ‘ the 
That elessness workmen © 
| 
- ” aiid ‘ . slow process 
: ‘ 
. 7 oe ; ; to lesser 
Her W nT ¢ t1\ hor 
— ‘ 
eT ‘ ? 1 | | + _— the 
] + 
verv St S ‘ S ‘ Vv Dp St 
a 
Mun smenmemwell 4 th But 
| 1 e 
g | vhi < 
ois , 
ste ‘ stan of 
‘ T 1 ‘ 1 Stat ' 
| ‘ ¢ g 
+ , ' | 1] . +r 
ctiviti \ 1 er gré st 
‘ , 
f j +te tint ’ r Is ti 
é og . reasing 
; . 
‘klessness , ve les 
, , 
sened B T 1¢ stat n ‘ 
litt] , lire \ S o S yeti 
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and rules those in- 
is to 


t10n imspires, reates, 


dustrial activities The only way 


f his employees 
as the output. 


and limbs 


make the lives 


as important to an employer 


\mong all these different groups of ac 


] 


idents we find many to be immediately 


preventable. Often these, the main causes, 
ire 

Faults 1 struc 

Long hours of worl 

loo great speed maintained in almost 
ill lines I wort 


Inadequate inspectio1 


| uth e 7 edy ] WW de tects 
Inad t rni 1 signal stems 
Inade { t t 1 direction of 
121 \ 
| ( st tw urces 
becau te the direct line 
ttack p l f Pitts r wish 
+ ‘ ‘ ] ; | cid ? ' te 
t! vorking for better 
factor sing 1 rety 1 ments 
! pabl f enforcement 
( t | o those 
‘ f 7; 
nst t t c f elect wires 
i l la l s along 
ral ‘ et he can look up 
thei will find that 
t fe pt $101 Ithough 
()] ext T T T ] ked 
frogs, au pl nd f ards 
nd gral ll 1 engines By 
refull enforced criminal 
tat S ] ] go wit te nt S101 in 
nines, mill nd ] ds, mu in be 
done t ( fr faults 
zr —— 
] I i ) I \ I lay 
ll empl ts rccide are 
( ‘ ti h le ris 
A | ! ents due 
1 I ‘ nd 


An Old and Unsuccessful Wavy of 


Turning Tapers 
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In the first number of the Journal of 
Weights and Measures, to which we re- 
ferred in a recent editorial, we find a new 
illustration of the remarkable capacity of 


the metric party for distorting facts. At 
the beginning of an article on the metric 
system under the  sub-title, “Editorial 
Note,” we find the following: 


“There is a popular notion that the 
weights and measures of England and the 
United States are the same, whereas they 
are not, only being similar in name.” 

On the page following this statement, 
and in the same article, we find figures 
for the values of the British and United 
States yards as follows: 

1 yard (U. S.) 


0.9144 meters, 


= 91.4402 centimeters, 


1 yard (British) 91.4399 centimeters, 


0.9144 meters. 

Does the reader infer, as he is expected 
to infer, that the discrepancy noted is the 
of the English and 
American yards with standard meters? 
If so, he 

The only 


¢ this equivalent is to be found in the act 


result of camparisons 
mistaken 
excuse for the setting forth 
f Congress of 1866 by which it was made 
United States 
of America to employ the weights and 
f the the 


equivalents to be 


awful throughout the 


measures of metric system,” act 


including tables of 
“recognized in the construction of con- 
all legal proceedings,” and 


“in terms of 


tracts and in 
establishing those equivalents 


the weights and measures now in use in 


the United States.’* 

In this act the equivalent of the meter 
was cut off at two decimal places and 
given as 39.37 inches, this value being 


amply sufficient for the purposes of the 
act, the true value being, in fact, then 
unknown, and the equivalent of the Amer- 


ican yard given by our contemporary is 
nothing but this ratio inverted.7 

That is to 
tended to be 


f contracts 


Say, an equivalent in 


used “in the construction 
and in. all 
which 
the i 

as though it defined the 


if the 


legal proceed- 
the 


f metric in 
sh unit is 


ings” and defines 
used 


English in terms 


terms of Engli now 


metric unit, which it does not, and 


ough it were intended to be exact, 


which it was not, and, by simple inversion, 


1 value of the yard is found which 
necessarily differs from the true value 
of the English yard, and the result 
is triumphantly placed before the reader 
as proof that the two units are “sim 
ilar only in name And the reader 
*The quotations are from the act cited. 
The approximate equivalent of the meter 
ike ae “a 19.37 
being given as 39.37 inches, or 96 yard, 
ob 
the yard, by this simple process, becomes 
6 
3937 meter, and if the reader will make 
the division he will find the result to be 
0.914402, as given by our contemporary. 
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in this case is the official sealer of 
weights and measures, who is thus being 
“educated” to become a metric missionary 
as he circulates among the people in the 
discharge of his official duties. 

The facts are the exact opposite. In 
Appendix 18 to the Report for 1890, by 
O. H. Tittman, then assistant-in-charge 
of the Office of Weights and Measures, 
and published from the Government Print- 
ing Office in 1891, we find the categorical 
statement: “There is no difference between 
the customary unit of length of the United 
States and of Great Britain.” 

And this is not all nor the worst. The 
Journal of Weights and Measures is of 
small importance alongside the American 
Society of Civil Engineers, and that so- 
ciety, by giving circulation to the report 
metric system, 
spreads among its members and _ gives 
sanction to indefinite repetition of the 
committee’s false statement: “The law of 
1866 the the foot by 
specifying the legal equivalent I meter = 
This act thus in- 


of its committee on the 


fixes length of 


30.37 inches (exactly). 


creased the American foot by 0.004 
millimeter = 0.00016 inch, so that our 
foot is slightly different from the old 
British foot.” 

The difference claimed is, of course, 


small, but the principle is large, and in 
future citations the figures may be, and 
will be, conveniently ignored. How far 
this may go we see already in the quota 
tion from the Journal of Weights and 


Veasures wherein the British and Ameri- 


can units are said to be similar only im 
vame 

When the metric case is reduced to this 
it would seem to be on its last legs, but is 


it? We 


shall see what we shall see. 





Special Fixtures for Machine 
Tools 


Special fixtures for any machine tool 
cases, and yet 
The 
man who can decide when it pays is the 
makes the fcreman, 
superintendent, or manager. 

The toclmaker in the small shop with 


are very desirable in many 
in others they are a waste of money. 
successful 


one who 


only a lathe and perhaps a drill press is 


making fixtures for 
using his lathe as a milling machine and 
gear cutter, or perhaps even as a shaper 
but it 


would be folly to do this where these ma- 


usually justified in 


or slotter on special occasions, 


chines were available as it ties up a lathe 


and cannot be as efficient as a machine 
built for that purpose. 


[here are many cases where a lathe that 
becomes a back number on account of its 
inability to stand up under the heavy cuts 
f the present day, may be converted into 
a machine for some special purpose, such 


as a light pulley turner and crowner, 
a machine to cut air grooves in the 
pulley, or as a grinder for some special 
work Care must be taken that the 
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cost of alteration is not too high nor 
the output too low when compared with 
a new machine for the purpose. 

Care must also be taken that we do not 
tie up an expensive machine to do the 
work of a low-priced one, as would be 
the case of using a large milling machine 
to spline a lot of shafts that could be 
done in a much cheaper machine unless, 
of course, the milling machine would be 
standing idle during this time. 

Any special fixture which will increase 
the output of a lathe as a lathe, or a planer 
as a planer, will pay if their work is done 
in sufficient but comes 
to making one machine do the work of 
another, it is well to the 
situation a careful looking over from all 
of show- 


quantity, when it 


always give 
sides as there is grave danger 
ing an increase of cost instead of a re 
duction, when all things are considered 


Award of the John Fritz Medal 
to Charles T. Porter 


The John Fritz medal for 1909 has been 
awarded by the board of award specially 
selected for the purpose and consisting 
of four members of each of the national 
engineering societies, to Charles T. Porter, 
Hon. Mem. Am. Soc. M. E., for his work 
in advancing the knowledge of steam en- 
gineering, and in improvements in engine 
construction 

The public ceremony of the presentation 
of the medal to Mr. Porter will take place 
in the large auditorium of the Engineer- 
ing Societies building, No. 29 West Thirty- 
ninth street, New York, at 8:30 p.m., on 
Tuesday, April 13, 1909. It is the wish of 
the board to give distinction to the event, 
and to make these awards year by year 
memorable and fittingly conspicuous. 

Besides the simple ritual of the presen- 
tation of the medal, in the presence of 
invited guests and distinguished represen- 
tatives of engineering, there will be ad- 
dresses by representatives of the four 
groups of the profession most concerned. 

The Debt of Modern Industrial Civil- 
ization to the Steam Engine as a Source 
of Power. Dean W. F. M. Goss, of the 
University of Illinois. 

The Debt of the Modern Steam Engine 
to Mr. Charles T. Porter. Prof. F. R 
Hutton, of Columbia University. 

The Debt of the Era of Steel to the 
High-speed Steam Engine. Robert W. 
Hunt, of Chicago. 

The Debt of the Era of Electricity to 
the High-speed Steam Engine. Frank J. 
Sprague, of New York. 


William P. Henszey 








William Peddle Henszey, member of the 
firm of Burnham, Williams & Company, 
known as the Baldwin Locomotive Works, 
died at his home in Philadelphia, March 23 

Mr. Henszey was an engineer of high 
standing and in his 50 years of service 
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with his company had supervised the de- 
signing of more than 32,000 machines. In 
early life he developed a liking for me- 


chanical and engineering studies and in 
1859, at the age of 27, he became con 
nected with the Baldwin Locomotive 


Works as engineer and draftsman, and at 
the death had out 


50 years’ with this 


time of his rounded 


service company. In 
1870, upon reorganization of the company, 
he became a member of the firm and 
supervised the designing and manufacture 
of a large portion of their output 

Upon the recent occasion of his golden 
anniversary he was presented with a gold 
plate by the members of the firm. He was 
a man of large affairs in Philadelphia and 
connected with charitable and 


was many 


philanthropic institutions 


New Publications 


Founpry Practice. By James M. Tate 


and Melvin O. Stone. 234, 5x7%- 
inch pages; 112 illustrations. John 
Wiley & Sons, New York. Price, $2. 


This book is presented as a textbook 
for the students in the College of En- 
gineering of the University of Minnesota 
by two of its professors. The aim of 
the authors has been to present the sub- 
ject in such a simple manner that the 
student about the 
foundry can readily grasp the subject 
This object has been accomplished in a 
very efficient and the subject 
covered from melting of the metal in the 
cupola or furnace to the dumping of the 
castings after pouring. 

Green-sand and dry-sand molding and 


who knows nothing 


manner, 


core-making are very well explained, as 
well as the nature and action of the sands 


and facings used. Iron, chilled, mal- 
leable, steel, brass and bronze castings 
are dealt with and the sands, molds, 


flasks, tools, melting apparatus and their 
fuels have been thoroughly explained 
The machinery used for molding, core- 
making, melting, pouring, annealing and 
cleaning the casting has also been gone 
into quite thoroughly. 

Five pages in the back are devoted to 
tables, but these are not very reliable, as 
we find in the melting point of metals 
that wrought iron is given as 3981 de- 
grees Fahrenheit, and we find the same 
figures given in a book published about 
I5 years ago, indicating that the figures 
repeat a typographical error by which 3 
appeared instead of 2; which would still 
be too high, as most authorities read be 
tween 2700 and 2800 degrees Fahrenheit. 
Gold and copper are given at 2587 and 
2550 degrees, respectively, while both melt 
below 2000 degrees. Silver is given at 1250 
degrees, although most authorities make 
this over 1700 degrees, and antimony is 
given at 951, while it is generally con- 
sidered that it takes over 1100 degrees 
Fahrenheit to melt it. 

A glossary of words and.terms used 
in the foundry is given in the back of the 
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book, and this is a very good feature, as 
its use will make the student much more 
familiar with the foundry 

While the book is written for the stu- 
dent it is also one of the best books on 
the for the 


is simple and « 


subject the 


understood. 


apprentice, as 


language asily 





Personals* 
F. L. Morse, treasure: anager of 
the Morse Chain Company sailed for Eu 


and m 


rope, March 31 in the steamship “Lusi- 
tania.” 

S. B. Redfield, formerly assistant chief 
engineer, Gas and Electrical Department, 
Ingersoll-Rand Company, recently joined 
the editorial staff of \MERICAN Ma 
CHINIST 

Fred B. Franks, general superintendent 


and chiej{ 
Portland 


mechanical engineer of the Bath 


Cement Company recently re 


signed his position. James A. Gist, as 
sistant superintendent, left the employ of 
the company at the same time 

W. F. Rust, for the past two years as- 


sistant chief engineer with the American 
Sheet and Tin Plate Company, has become 
the Sheet 
and Tube Company, with headquarters at 


chief engineer of Youngstown 
Youngstown, Ohio 

William N 
draftsman of 3uffalo 
the works of which are located at No 
Tonawanda, N. Y Mr. Parsons was 
formerly connected with the W. P. Davis 
Machine Company, of Rochester, N. Y 


Parsons has become chief 


the solt Company, 


Robert Thurston Kent, for four years 
engineering editor of the /ron Trade Re- 
wiew, has become managing editor of /n- 
dustrial Engineering, Pittsburg, Penn., a 
new paper devoted to mechanical engi 
neering subjects 


Herbert L 
man, of 


Smith, designer and drafts 
Mass., 
our 


occasional 
for 
Warrington, England, on March 23, where 


and 
columns, 


Clinton, 
contributor to sailed 
he is to establish a branch plant of the 
Clinton Wire Cloth Company, for the 
manufacture of wire fabrics and fencing 
electrically welded 

A. N. who has con 
nected with the office of the General Elec- 
tric Company’s works for over 
twenty years will engage in another line 
of business in Boston. During the past 
Alexander has been at the 


Alexander, been 


Lynn 


few years Mr 
head of the cost department of the Lynn 
works 

L. - 


chanical engineering in the 


Breckenridge, professor of me 
University of 
and well known in connection 
with the work of the United States Geo 
logical Survey, will have charge of the 
Sheffield Scientific School at Yale, in place 
of Prof. Charles B 
Professor Breckenridge 


Illinois, 


retired. 
his 


Richards, 
will assume 
new duties next September 


*Items for this column are solicited. 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


INFORMATION 





ThmEe 


A New Plurality Bolt Cutter 


rst appearance of this ma 

\ ears ago, the cone drive 
y to the geared-head ma- 
WI [here is a friction 
ppl ind starting and 

red by the use of 


LATEST 


ial. When sed for cutting it is p 

y a solid dic [he vise jaws 
table sideways to low of hok 

irreg pieces, but are locked central 
1 dowel pu lhe construction of 
dic ha been changed somewhat, as 
seen in Fig. 2, the new method 
olding being extremely rigid. The 1 





rac chine is built by the Mummert, Wolf & 
are Dixon Company, Hanover, Penn. 

ling ——— 

by Gear Hobbing Machine 

the 

— In this machine, which is well illustrated 
Of by the accompanying halftones, the work 
na 


is carried past the hob instead of the hob 











being traversed past the work; the head 


carrying the hob being fixed in position so 

















FIG. 2, GEAR-HOBBING MACHINE (TOP VIEW ) 








tur 
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pul 


has 


to 


in 


nbler 
front 
np, 
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a division 


gears 


1S 
a solid 


pump 


gearing, 
inclosed in 
bottom 
after 
for that 


I NEW PLURAI 


controlled by the handle 
as well as the oil 


the 
that 


which 
all oil 


chips 


frame, 
drains 

catching all the 
purpose 
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TY BOLT CUTTERS 


that the problem of bringing the power to 
the hob is a simple matter 
make 


In order to 
of this construction and retain 


us¢ 


























HI E Ht S 
plurality die head 
tical by hand 
( b ljusted 
The die can be changed | 
ut removing from the | 
be t by 1 gI iduated 
rect diamet wit 1 


GEAR-HO 


BBING MACHINE 
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} 


the proper relationship between the hob 


and the work the hobs are made in sizes 


varying with the pitch, so that the thread 
angle of all hobs is the same 


size of hobs with the 


reduction of 
pitches, makes the hob of too small diam 
} 


eter to be practical, multiple thread hobs 


are used to bring up the size to reasonable 
dimensions 
work 


As shown in Figs. 1 and 2 the 
spindle is mounted in I 


is driven by a broad face master spur 
gear. This gear is, in turn, driven by a 
worm of the same thread angle as _ the 


brings the worm shaft 


hobs. This 
hob shaft parallel and makes the matter 





When this. cut gears up to 12 


hiner 


a sliding head and 


and 
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geometrical progression, and is built with 


special reference to the use of high-speed 


hobs. The size of machine now made will 


inches diameter by 6 


inch face and up to 6 diametral pitch 1 
steel and 5 pitch in cast iro1 It is built 
by the Reynolds Machine Company, Mo 


line, Ill 





Double Crank Toggle Drawing 


Press 


[To overcome the objectionable features 
of drawing under rubber and spring 


sure, especially in deep work, the E. W 








DOU BLE-CRANK 


of their connection to secure the propet 
rotary speed of the work as simple a mat 
ter as gearing the lead screw of a lathe 
[he feed of the 
mounted the work spindle, is by two racks 


a shaft 


head, in which is 


on the underside and pinions on 
fixed in the knee. This construction brings 


the thrust of the feed approximately in 
line with the thrust of the cut, being a lit 
tle to one side on small gears and a little 
to the other on large gears Chis natu 
rally tends to reduce the wear on the head 


and equalize what wear there is, thus re 

ducing to a minimum the liability of th 

head wearing loose in the middle. 
The outboard 


port as illustrated 


has an 
[he 


by a 3-step cone for a 3-inch belt, is back 


work arbor sup 


machine is driven 


geared, giving six changes of speed in 


TOGGLE 


DRAWING PRESS 


Bliss Company, Brooklyn, N. Y., has de 
signed a new type of press known as the 
double-crank toggle-drawing press, which 
is built in ten sizes. The first of this type 
press was made some three years ago, but 
has been redesigned to 


the press shown 


embody such changes and improvements 
as experience has demonstrated to be of 


[he 


Che punch 


frame of this press is cast 


stroke 


being distributed 


advantage 


In one piec slide has a 


of 8 inches, the pressuré¢ 


over two points, by means of screw con 


nections, which are geared together, and 


work in unison when adjusting the slide 


The blank-holder 


stroke of 6 inches, incases the punch slide, 


slide, which has a 
is distributed over 


steel 


and the pressure on it 


points by means of heavy 


This slide is actuated by the Bliss 


four 


screws 
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patented toggle which receives its mo 


tion from the crank shaft through the me 


dium of an outside slide, which slide is 


operated by a crank connection on the end 
(he blank-holder 


ced to avoid all 


of crank shaft slide 


mechanism is balat undue 


strain lhe construction insures all stress 
borne by the blank-holder slide being 
taken up by the press frame 
At the beginning of the stroke, the 
blank-holder slide first moves down, while 
q 


the punch slide first moves upward a trifle, 


ind then downward with the blank-holder 


slide. but somewhat behind it. When the 


blank-holder slide dwells the punch slide 
continues its downward movement, and 
forces the blank into the die, causing it to 
slip between the lower side of the blank 
holder and the upper face of the die, under 
a uniform and even holding pressure. The 


punch slide then moves upward together 
with the blank-holder slide, and the drawn 
and stamped shell is pushed out of and to 
the top of the die, by means of a knockout 
actuated by the blank-holder slide. 

The press shown will receive and handle 
a 42x23-inch blank of No. 14 steel, 
or smaller blanks of heavier stock in pro 
take a drawing punch 
he makes 30 

and weighs approxi 


gage 
portion. It will 


12x36% inches press 


strokes per minute 


mately 42,000 pounds 





A New Nurl Holder 





Something of a novelty in the way of a 
this. It 
turret, I or 1% 


holder is shown with con 
sists of a shank for the 
inches in diameter and having a %-inch 


The arms 


nurl 


hole through it for long stock 
are carried on a cross bar on which they 
can be adjusted at will to suit different 
being moved by th« 


The nurls 


diameters of work, 


right and left screw shown 

















4 NEW NURL HOLDER 


are held on hardened-steel pins, which ars 
held in 
notch in the pin, and are 


lace by ‘a spring fitting into a 
I ) I 


made reversible 


so as to secure double wear 

This construction gets the tool out of 
the way, leaves the cross slide free for 
cutting-off or other tools and the heavy 
arms support the work admirably from 
each side It will nurl anything from 
zero up to 2% inches in diameter. It is 


made bv the Graham Manufacturing Com 


Providence, R. I 


pany, 








Two-speed ‘‘ Rapid Action"’ Planer 


[he accompanying engravings illustrat 
ult by the Mark Flather Planer 
Nashua, N. H., in 


incorporated a 


a planet 


Company, which ma 


chine is new shipping 


mechanism and in connection with it a 


two-speed mechanism in the planer bed, 


both of which have been designed with a 


w to utility and convenience of opera 


tion. The general arrangement of the ex 
terior driving mechanism is shown in Fig 


and details of the geari 


g are pre sented 
in Fig. 2 
The driving mechanism is operated 
through two trains of gears on the first, 
pulley shaft 4, Fig. 2, and on the second 


or intermediate shaft B 


and the chang 


of cutting speed is made by sliding th 
gears © on the second shaft into eithe: 
one of the gears DE, on the first shaft 
is may be required. ‘The position of the 


sliding gears C, is changed by means of a 


rack connected to a yoke which fits in a 
groove cut in the hub of the sliding gears 
(his rack is operated by a gear on th 
end of a shaft which in Fig. 1 is shown 
parallel to the housing, and projecting 

sufficient distance back of the housing so 
that a lever may be used to operate it 
lhe second shaft B has, as shown, a gear 
on the inner end, inside of the bed, fo: 


driving the third and fourth shafts in th 


lanner in which the Flather planers ar¢ 
ularly driven The return is accom 
plished by another train of gears entirely 


1! dep¢ ndent of those on the first and sec 
ond shafts previously mentioned. 
\ long quill F 


for the pulley shaft, is fitted into the bed, 


which forms a bearing 


forming on the part projecting from the 


housing, a bearing for two of the four 


pulleys necessary for the drive. ‘The drive 
is made up of two extra wide loose pulleys 


with heavy rims, and two of the regular 
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FIG. 2 \VO-SPEED PLANER GEARING 
width with very light rims Che pulley shaft, as such variations in speed as it is 
next to the housing has a gear on the desirable to obtain are secured by the 


} 


hub and revolves loosely on the extension 
of the quill / 
gear G on the outer end of second shaft, 


[his gear meshes into a 


and the ratio of the gears is such as to 
secure a quick return speed without hav 
ing to use excessively large or small pul- 
leys on the countershaft, or on the pulley 
shaft on the planer. All pulleys on the 
pulley shaft are of the same diameter, and 
there is only a small the 


diameters of the pulleys on the counter- 


difference in 


gearing 

Che second pulley from the housing is 
a loose pulley with a heavy rim and also 
has a bearing on the long quill referred 
to. This quill forms a stationary bearing 
for these two pulleys, thereby eliminating 
excessive wear, heat and friction caused 
by pulleys revolving in one direction and 
the shaft in 
speed. 


keyed to the end of the first shaft and 


a high rate of 


The third pulley in this series is 


another at 
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TWO-SPEED “RAPID ACTION” PLANER 
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drives the planer while cutting. This is 
the only pulley which has any bearing on, 
or is in any way attached to, the driving 
shaft. 

[he 


loose pulley which revolves on a stationary 


fourth pulley is a heavy-rimmed 


bearing which is formed by bolting a 
casting to the outer end of the 
of the belt 
jecting hub in 
hub 
loose pulley 
shaft. 


[he tight pulleys are made of the regu 


main part 
shipper casting with a 


the 


pro- 
pulley shaft 


for 


line with 


| his forms a bearing the 


entirely independent of 


lar width ordinarily used, which on the 


size planer shown (30-inch) is for a 2 


inch belt Ihe loose pulleys are muc 


wider and with a thick rim, for the put 
pose of acting as balance wheels ko 
driving the planer belts are used about 25 
per cent. wider than usual, and are only 


the tight ‘pulleys to 


the belt on 


shipped on to 
normal width, 


the 


leaving part of 


heavy loose pulley which acts as a 


balance wheel, to assist in reversing th 


planer, also in carrying the cut through 


spots are 
Dhe 
as thin and as light 
the 


when 
struck 


tight pulleys are mad 


any high spots or hard 


in the work being planed 


as possible, and only one being on 


shaft it reverses very easily owing to the 


fact that there is littke momenttum to be 
overcome. On this type of planer the ro 
tary cam has been adopted as being easier 
than the 


the com 


to operate and quicker acting 


plate cams formerly used by 


pany. 


} 


[he planer illustrated was arranged for 


operation with cutting speeds of 26 feet 


and 45 feet per minute, with a return 
speed of 120 feet per minute, this return 
rate being constant [he machine was 


driven by light, double belts, 234 inches 


wide, and reversed quickly, without jar, 


AMERICAN MACHINIST 


and without loss of time at either end 


the stroke 


Filing Attachment for Power Saw 


This is novel attachment made to be 
used in connection with the power saw 


Drill and 
Lhe 


manufactured by the Robertson 


lool Company, Buffalo, N. ¥ only 


attachment necs rv is the upright, 
fastened to the saw bed and the table 
which it supports rl k saw is re 
placed by a file and the saw trame turned 
up in the air a d its driving shaft. It 
can be djuste , ‘ xact right 
ngles o1 l ere t cleat 
ince in the ¢ f di t} tachment 
Cal b ) l ) ( 
ee 


an Ma 


POWER SAW WITH FILING ATTACHMENT 

















FIG I. CONSTRUCTION OF SHELVES 











FIG. 2. RACKS WITH EXTENSION 


Steel k ive eased t be a novelty 
but they t ften e the appearance of 
having just happer instead of being de 
signed in a syste “ This is par 
ticularly 1 f e-macde icks In 
this case tf ( ( SVste tic I0l 
lowing of a te pl n whic] eng 
s th I ( ideration, but t weight 
s kep “ Ist eneral 

tru SC l ig | in 
whi > uprig pat : rei 
forced strips partiti eing 
fasten t 1 ds whi ip 
port t tandard lf. A modification of 
this “ hod of enlarging the 
pacit f ( ; 
the nt Wi ley 2 | : 
ns s I I i ed to the fa 
ing stri f the k already in positio1 
by f lte rough the rod 
le Shel\ t inserted in lin 
with t ( to make it all continu 
( lL hese Imit of standard bin at 
ments the e¢ as regular bin racks 

The bin elf attachment, showr ig 
3, 1s easily adjusted into place, and Fig. 4 
shows how tl ngle plate at the end is 
secured | a table This front is 
tastened at ea I ut Is » locks all the 
way along the front as can be see [his 
not only tends to pr ulging, but al 
stiffens the shelf tront edg f é 
shelf t st vertical loads 

Special d connections allow « pact 
ind rigid connections without bolt heads 
to take up 1 r to be in the way. Box 
stops, consisting of light channel irons, 
can be fastened to the shelves to prevent 
boxes being pushed in too far and to pre 
serve alinement. Then there are remov 
able partitions which allow smaller divi 
sions to be made at will. They are made 
the same depth as the shelves and are 

















FIG. 3 


BIN FRONT 


FOR SHELVES 














FIG. 4 


FASTENING OF 


BIN FRONT 
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made to fit into different shelf spacings 
Backs can be attached to bins to prevent 
material falling through, and there ar 
also bracket-shelf attachments which are 
extremely handy for resting boxes or for 
sortil material 

lt is impossible to go into all the details 
of the system, but it has been carefully 
worked out to meet the requirements of 
the average shop. They are made by the 
Lyon Metallic Manufacturing Company, 
Aurora, Illinois 

High-speed Radial Dnill 
That more attention is being paid to 


proper drilling conditions is evidenced by 
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manded in modern shops. The operation 


can be easily seen, the belt drive being 
kept taut by the adjustable idler at the 
outer end of the radial arm, which is 
built in both 2- and 3-foot lengths. 

lhe field for such a machine is larger 
than may seem apparent to those who 
have not made a special study of their 


drilling operations. The regular radial is 


too heavy and too expensive to use on 


lot of small drilling that can be handled 


more economically on a tool of this size, 


where high speeds can be obtained with- 


out undue wear on a train of gearing. In 


fact a pair of bevels at the base of the 
column are the only gears in the driving 
mechanism. Ball bearings of a special de- 
sign are used in all pulleys. The arm is 





























SENSITIVE RADIAL DRILI 


some of the newer types of drilling ma- 
chine, among them the sensitive radial 
drill shown herewith and made by the 
\merican Tool Works, Cincinnati, O 
his gives spindle speeds of from 300 to 
goo revolutions per minute, which are in 
ne with the higher speeds that are de 


a combination of a 


tube section and a 


parabolic beam to resist the thrust of the 
drills 
While heavy drilling is not expected on 


machine of this kind it is interesting to 
note its capacity, as shown in a test, with 


44-inch drill at 375 revolutions per min- 
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ute, or a cutting speed of 73.7 feet per 
This was fed into a block of 
cast iron at the rate of 10% inches a 
minute, or 0.028 inch per revolution and 


minute. 


took 3% horsepower. 





Motor-driven Vertical Spindle 
Milling Machine 


The halftones illustrate a design of ver 
tical milling machine recently developed 
by the Newton Machine Tool Works, 


Philadelphia, Penn. As will be noted, the 
spindle is driven by a sleeve worm wheel 
The front of the frame has a finished sur- 
face for convenience in setting work and 
also to support a bearing for the lower end 
of the spindle. The are all 
controlled by clutches, the feeds have nine 


movements 


changes through gears, and there is pro- 
fast for all movements. 
[he spindle is 5 inches in 
revolves in a straight brass-bushed capped 
Che 


vided traverse 


diameter and 
bearing 22 inches in length over all. 
spindle is mounted in a saddle having 
square lock bearings on the upright, side 
adjustments being maintained by means of 
brass taper The saddle is coun- 
terweighted and has fast and slow vertical 
adjustments by hand from a minimum dis 
tance from the bottom of the spindle to 
the top of the circular work table of % 


sh« es. 


inch to a maximum distance of 22 inches. 
The spindle is driven by a_ steep lead 
and hardened steel 
(both and arranged 
lubrication) through interme- 
diate gears by a 15-horsepower 2 to I 
General Electric C. R. 10B frame motor. 

As shown in Fig. 1, the drive from the 
motor is transmitted through a rawhide 
pinion to a horizontal shaft on which are 


bronze worm wheel 


worm incased for 


continual 


mounted spur gears engaging the clutch 
gears on a second horizontal shaft, hav- 
ing a ratio of 2 to 1, and giving a speed 
range to the milling spindle of 17.22 to 
34.44 revolutions per “minute in the low 
gear and 40.18 to 80.37 revolutions per 
The feed 


minute with the high gear. 

motion is transmitted through the feed 
box to the tumbler gears by which re- 
verse motion is obtained for the fast 


traverse and the feeds; motion for the fast 
traverse being obtained by the engagement 
of a friction clutch operated by a hand 
lever at the side. With the high-speed 
gears in mesh, feeds from 0.0052 to 0.0546 
inch per revolution of spindle and with 
the slow-speed gears feeds from 0.21 to 
0.1274 inch per revolution of spindle are 
obtained, across and in and out, and cir 
cular feeds from 0.0002 to 0.0064 inch, and 
inch obtained on a 
Io-inch circle. With the slow-speed gears 
in mesh feeds of 0.0005 to 0.0148 inch and 
from 0.005 to 0.165 inch per revolution of 


0.0023 to 0.0700 are 


spindle are obtained on a 10-inch circle 

The circular table is 42 inches in diam- 
eter the T surrounded 
by a reservoir giving an over-all diameter 


over -slots and is 
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agl of 48% inches The circular table has a The Right Tool Steel in the when the right steel will be in the right 
. OF central bush bearing in the saddle 8 inches . place who 1s going to put it there? 
Sa in diameter, has an over-all surface bearing Right Place 

and 37 inches in diameter, and is held securely - IMPORTANCE OF QUESTION 


against this bottom bearing by cornet By J. Davy his i question of vital importance 
clamps The worm wheel by which th - to the users of tool steel. as well as all 
table is rotated is made of bronze; thé This, of course, is a very broad sub kinds of steel [| have seen steel used 
cross-slide adjustments are obtained with ject, and we can only touch on it lightly. that cost 18 cents per pound, whereas if 
taper brass shoes Che cross-saddle has During the last few weeks I received a a grade of steel had been used that could 
square lock bearings on the frame, adjust copy of a letter sent it by one of the be had for 4 cents a pound the results 
ments being likewise made by means of largest steel mat cturers in the country woul ( n entirely satisfactory in 
= brass taper shoes. These tables are ar [his letter was so adverse to what I had - stead of a failure 
ped ranged with races for conveying the su looked for that it was almost disgusting xpensive tools made 
ks, plus lubricant from the top table, through When I first read it I was tempted to in extremely poor grade of steel with 
— the saddle and cross-slides to the frame, tlirow it in the waste basket, but my) he result that the tools would not d 
cel from which if is returned to the storage sympathy f¢ r the POO! steel man Was such the W yr] fter they vere « mpleted T] 1S 
ii i ah | ~ 7 al A) A; } i h atl i « ‘ it\ i y V bit) ‘ i hi 
et tank shown on the side of the machine that I could not treat their efforts t has happened where steels of different 
we in Fig. 1, to be returned by the pump help their patrons in this manner rades wet n the rack at the con- 
nd shown The cutters are screwed onto the [he information conveyed in their let enienc f the toolmakers with, of 





NEW TO, 


PHILADELPMiA 




















FIG. I FIG. 2 


VERTICAL SPINDLE MILLING MACHINI 


outside of the spindle or fitted to the No.6 ter was: First, the question, How do you course, the ial regulations of having 


Morse taper provided, and it is intended drill very hard and tough material, such n order or two from the foreman 

that these cutters should be driven by a as nickel steel or armor plate Ch L hav en springs made of steel so 
broad face key [he work table has a_ reply was as follows: “I am in receipt extremely low carbon that it would 
No. 4 Newton taper to accommodate man yf your inquiry in regard to drilling ar- we Impossibie to irden them in the 
drels for the location of work [he ma mor plate without annealing and will say Tes lar w lf there had been an 
chine is of heavy construction and de- that we use ordinary flat drills, made of bundance of steel suitable for springs in 
signed to drive the modern high-speed ur best grade of rbon steel (carbon the steel 1 I would have no fault to 
cutters to their maximum efficiency All contents recommended 1.15 to 1.35 per » the best that 
levers controlling the operations have been’ cent.) These we harden in salt water and 

concentrated to facilitate an increased pro- do not draw the temper. We use tut lr , ; ; MAaNwUlactusimg 
duction [he machine occupies a floor pentine to lubricate the drill.” plant n whic e been employed 
space of about 4x10 feet. Work 20 inches Now, what do you think of the reply, ' ' alias 1S SON — 5 ms -_ 
in hight can be placed under the end ot nd what would you think if I told yo ae aa veeee rug 
the vertical spindle The distance from that this company was manufacturing P'* Ui " t is done Dj P 0 3 
the center of the spindle to the front of rmor plate and that they were also em- ' lerat cgi ne — = 

the frame is 33 inches The length of ploying between fifteen ind twenty glect mos 2 

in-and-out feed is 33 inches; length of thousand men in the manufacturing of INSTRUCTIONS FROM SALESMEN 


cross-feed, 33 inches steels, etc. ? Will the time ever com [he steel mills have been making a stee 
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for neagly every purpose, yet it has not 
gotten into the right place, as will be seen 
by the letter given Let 
the that mill 
has been for some time manufacturing a 


above me as- 


sure reader this does and 


steel that is especially adapted to the cut 
hard 


they have 


ting of tough and material. It is 


course, some steel that 


true, of 
they think will do most any kind of work, 


but they do not seem to know it and, 


therefore, ask the manufacturer to try it 
should be they do 
what steel should be used, 
is should be hard 


There no reason why 


not know how 
it should be 


ened, how it 


used, how 
should be 


much speed it should cut at 


ground and how 

My reason for enumerating the above is 
that | 
a shop and the entire lot condemned, no 


have seen excellent steel sent int 


because there was anything materially 
wrong with the steel but simply from lack 
of information on these points. The steel 
was treated in the ordinary manner, with 
extreme care, but when it came to using 
the tool it was worthless 

I have seen the representative of a steel 
company come into a shop and undertake 
to handle their steel when he knew ne 
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high-speed steel that carbon steel had been 
tried on and would not even make an im 
pression and then go away leaving the 
foreman in a helpless condition, whereas, 
if they had put the right steel in the right 
and under the proper speed, they 


their company's 


place 


would have increased 
as well as their business. 


kind of 


tried in most every conceivable 


standing 


[ have seen most every high 
speed steel 
some success 
the 
money to try high-speed 


And again | 


kind of a tool, and while 


was obtained in a part of tools, yet 


it was a waste Ol 


steel in some of the tests 


have seen failures that were due entirels 


to the speed at which the tool was run 
FAILURES AND REMEDIES 
\ failure is sometimes due to the steel 


} 
t 


being heated in the grinding. (This may 


be questioned, but try your alloyed water 


hardening tools after grinding.) Asa re 


sult the steel may be condemned. Th 
reason will not be because it was not as 
good as what was in use, but because it 
was not in the right place It will be 
found, in working hard and tough ma 


as armor plate, that high-speed 


terial such 
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at a slow speed. If a finishing scrape 
reamer is to be made, on which there is 
but a few thousandths to be removed, and 
a fine finish is desired, then the steel to 
use is the alloyed water-hardening steel. 
In fact there are many places where this 
steel could be used where the results ob- 
tained would more than pay the difference 
in the price of the steel. 

I, at one time, saw a machinist try to 
start the turnbuckle on the rim of an au- 
last gave up 
have to cut 


wheel and he at 
that he 
I suggested a trial of a pin 
made of alloyed water-hardening steel, 
with the result that he able to re- 
move it after he had hardened and tem- 


tomobile 


thought would 


and 
it in two. 
was 


pered the pin. 





Press Tools for Making Hollow 
Handles for Cooking Utensils 


By Jutius F. A. Vooc1 


The accompanying sketches show a set 
of dies for making hollow handles of sheet 
The 


iron for granite cooking utensils 
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FIG. I 


the method of handling 


and working it than the apprentice boy 


more of correct 
I at one time had a steel representative 
tell me that dies for drop hammers should 


be made of steel f 
carbon At another 
that the 


water-hardening 


from 1.10 to 1.25 per 


cent. time one of 


them said they annealed 
their alloyed 
by heating it to a cherry red and burying 
have cited this in 
letter, to the 
the average re- 


made in 


way 
steel was 
the steel in ashes. I 
cident, including the give 


reader an idea of about 
sult obtained by inquiry 


that 


refer 


ence to the product the steel repre 


sentative is selling 


H1GH-SPEED STEEL 
It is true that they recommend a 
for 


when we 


given 


carbon hammer dies, milling cutters. 


etc., but take up some of the 


later alloyed steels how do we find them: 
I have seen them try to machine steel with 


EVOLUTION OF A 


HOLLOW 
steel is worthless. Common carbon steel, 
carefully forged to a flat drill, then heated 
carefully and cooled in mercury or brine, 
will be of much more value than high 
speed steel 

Then there is a grade of steel known as 
alloyed water-hardening steel, or a steel 
for finishing cuts, that is of much more 
This 


steel is easily forged, hard to anneal for 


value than the common carbon steel. 


machining without packing, is easily hard 
ened, and it requires no tempering after 
hardening except to relieve the strain. It 
is extremely sensitive to heat after being 
hardened and great care must be used in 
the selection of an emery wheel to grind 
this the tool 
no matter how small a cut is taken or how 


steel on or will be ruined, 
much water is used 

The speed of this tool is also very im 
portant. It is, as I have said, very sen- 
sitive to heat consequently it must be run 


HANDLE FOR COOKING UTENSILS 


handle is shown at the right in Fig. 1, 
which illustrates the various steps in the 
The material used in 
the No. 26, gage sheet-steel 
scrap. There is generally a great deal of 
it, and it can be used for such handles to 


forming process. 
handles is 


advantage. 

Fig. 2 shows the blanking die and punch. 
Fig. 3 is a cross-sectional view of the 
first operation forming die and punch. 
The die in Fig. 3 consists of the wrought- 
iron die block a with the tool-steel forming 
part b welded onto it, and the pad c sup- 
ported by a steel spring not shown in the 
sketch. 
chine-steel shank d, to which the tool-steel 
is fastened by means of 


The punch consists of the ma- 


forming part ¢ 
screws and dowel pins. 

The operation of the die is as follows: 
The blank is put into the gage f f and rests 
on the pad c. The punch in coming down 
clamps the blank between its face and the 
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face of the pad and carries it into the die, 
forming it into the shape shown at 4, 
Fig. 1. It is absolutely necessary to give 
the forming part of the die the proper 
curve, so that the blank is curled 
the edges of the curled part may stand 
at right angles with the back of the handle 
from kinking in the 


when 


to prevent it last 


bending operation. 

Fig. 4 shows the second operation form 
ing die and its punch. The steel forming 
part of this die is welded to a wrought 
iron die block. The forming part of the 
die is provided with three spring pins 
only one of which is shown in the sketch 
the formed blank, 


i 


In operation partly 
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curling die and punch. The partly formed 
handle B, Fig. 1, is placed in the die, and 
the punch in coming down curls the sides, 


as shown in Fig. 1 at C. The next opera 


tion is to flatten the ends of the handle 
This is done with the die and punch, 
Fig. 6. The curled piece C is put between 
the gages ab, as represented. D, Fig. 1, 
shows the handle after flattening at the 
ends 

Fig. 7 is the punch and die for trimming 
beth ends and punching both rivet holes 
at the same time At a and b are the 
trimming and punching dies proper; 
and d are strippers; ¢ is the back gage 


In operating the die, the handle, as shown 
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ing die should have been combined, but 
this would not work 

Che finishing or bending tools are seen 
in Fig. 9. The forming part a of the die 


and ¢ to the inside size 
[he recess shown by the 


milled into it to 


nachined at 
ft the hand 


dotted line ef is receive 


the nal [he pad g is guided by the 
two pins Aft and held up by the strong 
spring It is also recessed at the top, 
as indicated by the dotted line, so that the 
ndle fits loosely in it [he punch is 
and c¢, and re 


fitted closely between 
lig] dotted 
shown at 


cessed slightly as 


represente d by 


handle in the form 


placed in the groove of the 
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For Operation A, Fig. ! For Operat | a 
or pera 4 i zg ) 
warC4 wy) 
a 
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he ; For Of 1 
as 
aes 
1 
IG. 5 or Opera ¢ i 
O C 
ew ai 
| fa nS 7 
— wl l Yan 
C c 4 
Me J 
FIG, 6 FI 8 
For Operation D, Fig. 1 For Operation F, Fig. 1 For Operation G, | 1 
; : i Mu Va 
PRESS TOOLS FOR H IAN ( 
shown at 4, Fig. 1, is put between the t D, Fig. 1, is placed against the back p re ndways by the corners 
gage lips hit. The punch in coming down gage ¢ and the end gage Che punch f the dic \s the punch descends it 
clamps the blank between its face and the then trims bot! ends and punches the two. clamps tl indle loosely between its face 
spring pins, and carries it into the groove rivet. holes as at | Fig Che handle is nd the pad, and carries it into the die, 
if soth sides of hic] ina . se , , é : 
of the di Both ide of the blank which stripped fron iercing punches by ding it to the shape shown at G, Fig. 1. 
were curved in the first operation bend neans ot the strippers ind d It will be seen that the die and punch have 
around the punch which is grooved above Fig. 8 is the end-bending die and pun only to make two bends, H H, Fig. 1 
ras . ~~ do 7 . 1 1. kT 1 1 " : e , 
to receive the edges of the blank. When The handle which was trimmed in the This method of making hollow handles 
. ch saccende # carei . f - ps ] 
“ age ascends it carries the partly former peration, 1s now put into the gage can be used with slight modifications as 
ormed handle up with it. The handk 1a : Sae . , 
. i Ne ta of the die, Fig. 8 Che corners b and t $1 nd s pe ) ools oO ; ¢ 
hangs on the punch and can easily | 1 act ; f ry Pinte Rene” 2 f tote, Sor ten and 
ng 1 f h 3 can easily be d act as side stops ihe punch in per-  coffee-pot handles also. There are eight 
stripped off. This operation changes the forming its work bends both ends of the operations in all on the handles, but they 


shape of the handle to that shown at B. 
Fig. 1. 


Fig. 5 


is the third operation, forming or 


handle at an angle of about 45 degrees, 
as shown at F, Fig. 1 It may seem 
that this operation and that of the finish 


are not slow and tedious, and as the mate- 


rial costs but very little, they are cheap at 


anv rate 
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Engineering Meeting on Conservation 
of Our Natural Resources 


On the evening of March 24 a meeting 
of the engineering profession was held in 
the the 
cieties participated in by the 
American Society of Civil Engineers, the 
American Institute of 
the American Society of Mechanical En 
Institute of 


lh | , ; ‘ 
auditorium ot Engineering So 


building, 


Mining Engineers, 


gineers and the American 


Electrical 


here 


Engineers 


were four speakers. The prom 


nent thought 


them 


brought out by three of 
fields of en 


oO from different 


though 


gineering endeavor—was gratification for 


the ar general interest im nat 


using of 
ural-resource conservation, but regret 


that many of the popularl accepted Stat 


ments are not based on truth and _ fact 
Before l successful solution of thes: 
problems is reached, underlying data 
must be collected and digested; proper 


correct hypoth 
Much ot 
another 


action cannot result from 1 
eses and unsupported premises 
the present agitation is artificial; 
meou ind still 


part 1 erré 


premature 


In opening the meeting, the presiding 
officer laid stress upon the fact that en 
gineers have been actively employed in 


conservation work for the past two gen 


erations The us of stoves for blast 


furnaces is now saving 40,000,000 tons ot 
coal per annum from the amount that 
would be burned if such furnaces were 
still operated as they were before th 
heating stoves were developed The use 
ef bessemer converters in the manufa¢ 
ture of steel in this country is now sav 


ing tons of coal annum of 


the 


50,000,000 pe r 


amount that would be burned if steel 


was still made in puddling furnaces. Cut 


off engine valves and multiple-expansion 


engines art from 30,000,000 to 


Saving 


40,000,000 tons ot annum of the 


coal pel 
consumption that would be required t 
generate our requirements 11 
steam power with slide-valve engines. Al 
developed b 


engineer 


al ipply 
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more to be dreaded as a destroyer of 


Watch 


forest humus than deforestization 


and record the flow of all important 
streams in a more careful manner than 
such work is done at present Setter 
have such work done intensively rather 


than extensively, and thus provide data 
will be of Work for 
from 


that real service 


am increased annual appropriation 


Congress for the hydrographic office to 
the study and investigation 


the like; 
built up a 


by devoted to 


of streams, waterpowers, and 
in order that there may be 
fund of accurate information from which 
correct conclusions may be drawn 


he 


uirces Dv 


conservation ot our natural re 


legislation was the subject ot 


n address by R. W. Raymond Chis 
ddress was presented partly as a printed 
paper and partly extemporaneously He 
plored much of the conservation legis 
lation of the past and urged upon the 
engineering p ofession the necessity if 
uiding the popular int t that is now 
ctive and the legislation that will inevit 
follow \ section of New Yor! 
State’s constitution prohibits the cutting 
~ timber on the State Forest Reserve 
This provision has put New York behind 


l! other States in intelligent forestry 


We quote “I sav ‘at the t ull, ut pel 
haps it would be more accurate to say 
hat New Yor] Is out ot the procession 
iltogether; for 1 do not think that any 

her State, however backward in pop 


ilar intelligence, has ever gone quite so 


; is to forbid forestry upon its publi 
nd I} regard to the purchase of 
evel ectiol 1 Government mineral 
land, the ituation of existing laws 1s 
an | t Government do not know 
whether w wn it or not, but you car 
it surveved if you like and then ad 
ertuse tor 9O days your desire to put 

ce it und if nobod ippears withn 
‘ yeriod pPpose ) lain we wil 
nelude \ \ | ind and will 
ll t oO 
The Was f Our Nat 1 Reso 
lire he subjec il iddres 
Charles Whiting Bak« le gave tl 
ssl United St rf 1907 
~ —.000.000 iT ) dings il d 
! f o1 nitent hermor 
) \ \ ( S 1 5050 pe! 1 
; e made a nlea 1 
( il normo 
f all proportion p 
nN} urome 
| , was, by Lewis B 
S ] ede ind t ( ser 
Wet ergy now 
Niag ) \ ‘ generated 
1) l if 100,000 tons 
‘ equ Thus coal 
1 ‘ ) \ 1eyv¢ Op 
17 25,.000,000 horse 
\m n industries 
: taay uilw Of this 
t =.009.009 rsepowe!l re gen 
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erated by water and 850,000 horsepower 


from gas, leaving roughly 20,000,000 
horsepower generated by the combustion 
of coal. From somewhat questionable 
sources it is estimated that there are 
37,000,000 horsepower of water powers 
that could be developed to give power 
for the present cost of steam power. 


lhe Government should take steps to in- 


vestigate all and inland 
The proposed 
scheme to tax water powers for the bene- 


rit ot 


water powers 


transportation facilities 


inland waterways is open to most 


serious objections. It should be pointed 
out that the cost of canal transportation 
is not and may not be so much less ex- 
pensive than railway transportation—pop 
ular impression to the contrary 





Use of Oxy-Acetylene Torch when 
Drilling Hard Spots in Cast 
Tron 


By A. Newton Ham aionp 


\n occurrence of more than usual inter- 
est happe ned a few days 


metal, the 


ago. Evidently 
some hard specific gravity of 
which was more than cast iron, found its 
wanted 
t-inch hole through metal 1% 


es thick 


vay into a housing in which we 
to drill a 
High speed drills would not 
did 
iny of the kinks, seem to have 
the desired effect 


touch the same, nor any changes in 
speed, nor 
Fortunately, however, 

piece of foreign matter was small and 
small holes could be 


tangent 


worried through on 


\fter all the cast iron was removed that 
could be 


riatic acid 


drilled out from both sides, mu 
was tried but did not seem to 
have much effect on the objectionable in- 
Sulphur 
tried with the same result 

Next | 
torch and was 


. think 


terloper and molasses was also 
brought out the oxy-acetylene 
laughed at 


that the 


for my pains, 


master mechanic, 


reman, or one in any other position that 
innot make a go under existing condi 
tions ought to step down and out Th 


the 


housing locally hot or not, and I left con 


question was whether we would maki 


dent that this was not only possible but 


required no great. skill The gas torch 


‘sults were 


was applied and the re 


rv satisfactory 


vossible to run a small drill too slow]; 
ery hard steel: 

\Mly personal experience has been that 

too slow is as hard, or harder, on the drill 


1) fast Anvone will know _ that 

ey ive often wished that they could 

speed up the ratchet a little on a ratchet 
rill, especially on drills from %% to 5/16 


inch r even to ¢ inch Also in drill 
ing bed plates for beaters used in paper 
ills 9/16-inch holes at the slowest speed 
was too slow and the increase of one step 


times 


drill 


more 


made it do 1! 


work and was far easier on the 
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The One Man Shop 





By Entropy 


Every machinist that spark of 
ambition has at some time felt the call of 
the business world 
it off, into 
with some of his shop mates for partners 


has a 


Sometimes he staves 
sometimes he goes business 
and sometimes he buys into the concern 
for which he is working. The ideal thing 
though was what my friend John D. did 
John did not have much money saved up, 
but he had a litth 


foot lathe at home and a few tools 


10-inch screw-cutting 


He 


up a new and improved surface gag: 


4 


vot 
which, between you and me, was no better 
than lots of others 


ol 


He sold two or three 
around the where he 
worked and he 


the 


them shops 
most naturally contracted 


He selfish 


there was in it so 


enough 
all he 
“worked like a trooper nights and Saturday 


disease was just 


to want 


afternoons and possibly other times 
When he 
off and 
0 see if he could pl ice 
all 
dozen lots and when h« 
the 
home and had only half a dozen on hand 
Wiser, 


a dozen at the next 


»t 
gel 


got half dozen 
over to V. 


+] : } 
tnem in the 


ting a few 


he took 


+ 


out 
a day went 
hard 
wanted 
let it 


that he was making them at 


ware stores Phey prices in 
leak out at 
first stor 
they laughed him out of th 
he took an order for 


store for delivery the next week, by claim 


store 


ing that he was ordered up ahead 
When that 


found it to do 


night he 
He 


did not want to drop his job which was a 


he was at home 


hard to decide what 
sure thing, did not want to share profits 
that at the 


he could 


knew 
that 
ny shop in town to fill it, 
that he could 
if he raised his price much 


with anyone, and 


he took 


price 


his order, 


not get 
also 
expect to secure 
The 
that dozen he made up in time that 


and he 
knew not 
orders 
rest of 


surprised him. He had something to work 


for that seemed worth whil As h 
worked he thought how much time he 
could save by a little jig to drill so 

holes, and how he could better buy drill 
rod or straightened wire and polish it or 
lap it to size than try to turn the limber 
stuff. How much more he could do if h 
had a little electric motor to take the pla 

of already tired legs, and how littl 


drill help \fter that first dozen 


would 


was delivered he sed what little money 
ind credit he had for those things Phen 
he got bids on some of the parts from 
some people wl d screw machines and 
finally he found himselt doi Q ite 
business fitting together parts whi 

people made for hi Things looked prett 
good until the evil dav came wh« t] 
shop where he worked we short tim 
nd he decided t y another lat ind 
some more tools and hire one of his old 
shop associates to work for hi Just 
about the time John had his new shop 
fitted up, al d got started ¢ egal d 
that orders were coming slow ) 
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himself and his new man Friday he started 
in again to make all the parts himself 
Not having a screw machine and his new 
man having no more ambition than he had 
when he worked for someone else it cost 
for did 
Added to this was the rent of the room 
John kept it 
orders until his money 


more these parts than it before 


up in the vague hope of more 
gone and 


could 


was all 


then he very wisely quit, which he 


not so easily have done if he had gon 
ahead on credit. Often poor credit is a 
mighty good asset for a man to hav Hi 


went back to the house with his machinery, 


sold his lathe and hunted up a 


larger 


short-time job that gave him his bread and 
butter Phe rr Was no sal tor his su 
face gages except driblets but he kept 


piling them up. He could 


his material cost little and his power 1 

a great deal. He was making all his parts 
except a few that st less outsid Fo 
those he made gag et to do I 
another set to test When things beg 
to pick up he had a lot of work and a litth 
money tied up in partly ished gages 
Then he made mistake number two H 
cut prices to get ri ft the stuft Whil 
it was going he apparently made mot 


hand over fist becaus« 


for work already done 


ting his back pa 
After 


his accumulated stock was gone 


he found that business in general being 
better he had to pay more for materials 
and more for his p which he agan 
wanted to have made for him by his 
friend with the screw machine. He also 


found when he went out to sell his gages 
that ld 


basis otf inthe eves of 


again his price had become 


value his trade, 
and while they conceded him the right to 
advance his price they did not think that 


he should 


to make a decent living 


so much as he had to 
Thev figured that 


idy ance 


other manufacturers were advancing 10 
per cent., and he 20 per cent. Vainly he 
tried to show them that his 20 per cent 
was from a temporarily reduced price and 
was only 10 per cent. over his original 
price He final CAN t Ip ind took 
orders at his original pri nd went 
home and nearly sweated to death filling 
them, while up at the old shop they cut 
the hours to 8 da nd kept the pa 
the same 

About this t ! co to 1 
himselt up t] littl elp from 1 
wile is seve S t » ft Hy 
pride was too g llow of his giving 
up altogether t yar proved 
suri ( rag \ \ it Oo od 

the old o1 f wo! 
but whicl ( it that s 
stantially 1 need of a tool 1 
tor an rdl » Of si vhi 
t was being i jack for leveling 
pa sting it t be used to se 
if it was lev ld be easil 
gotte round if p houcht 
two. This ti Tol 1 learned tricl 
or tw TT ] 1, 9° = 1! nts 


st 
wn 


he had given a few away to all kinds of 
workmen and found out what they thought 
about them. Then he did not begin to 
sell He just built his jigs and 
then built a lot of gages. When he knew 
fast he build 


went out with a price marked on them 


either 


just how could them he 


that woul 
profit The 
“We have 


money, but 


him a whole raft of 


give 
said 


no doubt 


de ile rs 
your gages art 
worth th our customers have 
the 7 


tool by 


habit of p 
that 


iving SO 


never 


much for a name and 


don’t bel 


John vot them to take 


1e Ve they will 


Forthcoming Meetings 


meeting f the Engi 
build 


John 


four Nationa 


Societies 
the 


Joint 
neering So Engineering 
ing. New York City Confer 
lritz medal upon Charles |} 

National Metal Trades Association 

weting, April 14-15, New York City 
il rters lLlotel Astor 

American iety 

annua meeting 


May 47 


American supply 


ieties 
ng of 
Porter 
annua 
head 


Mev 
Washi 


hanica engineers 


Soc g 
ngton I) Cc 


semi 


and Machinery Manu 
Association inint convention with 
Southern Supply and Machinery Manuf 
Association, Chattanooga, Tenn May 
headquarters, Hotel Patten 
Machinery Dealers 
Supply and Ma 
Association joint 
Penn May 12-13-14 
hotel 


tacturers 


turers 
a. -—_ 2 
National Supply and 
Association and American 
chinery Manufacturers 
nvention Pittsburg 
headquarters Fort Pitt 
The Foundry and 
Association conventior ‘ 


eek of May 17 


Supply 
Ohio 


Manufacturers 
neinnati 


American |! im«dry \s ion cor 
ntior Cincinnati (>) Mia 1s 7) head 
arters Ho Sintor 
Ame n Hardware Manufacturers \ 
sociation j nvent w N tl I 
llardware ] . \ss tion Pitts 
enn Jur 9-11 headq s Hote 
Scher 
Ra M Mechan \ il ! 
ny i I | ] 1¢ \t nt 
ty, N. J 
Maste (a L 1 \s n nnua 
yr en 1 ] ] Atlar i N | 
Business Items 
WV ! \l ( | \ i 
\ I \ eX 
’ h uw \ ’ 
j ned F a 
I I ! ( - 1 
! I sburg 
l WwW pl } 
\I \\V | \ nnected witl 
B s’ Iron | ry !’ den R. I 
Modern ‘1 ‘ " ha hased 
| l | ! : xtures 
! l \ ‘ Atlas Ma 
I ( | I ! 1, Ma ind 
Mod | ‘ ’ i x 1 
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both plain and universal grinders on the 
market very shortly. 

Among the installations of the Roth Bros 
& Company, through its New York office, are 
the following: Fourteen Roth type S, steel 
frame motors in the plant of the Richter 
Furniture Company, New York City, and 


the plant 
Company, 


steel-frame motors in 


Manufacturing 


eight type S 


oke 


of Crucet & Cr 


New York City 
Business Opportunities 
The Terre Haute Ind Motor Company is 
erecting a plant 
The Modern Machine Works, Portland, Ore 


will enlarge plant 


The La Crosse (Wis Plow Company is to 
erect a new foundry. 
rhe Pittsburg (Penn.) Water Heater Company 


is building an addition 


J. W. Robinson, Rogers, Ark., will establish 
box factory and planing mill 

The Schelosky Table Company, Evansville, 
Ind., will erect a new factory 


The Wire 
will erect a six-story 


Goods Company, Worcester, Mass., 


addition. 
Fort Pitt 


was burned 


The plant of the Forge Company, 
Pittsburg, Penn 

A. C. Poole Searbro, W. Va 
will rebuild plant recently burned. 


The Mayo 


Auger Company 


Radiator Company, New Haven, 


Conn., is making plans for a new plant 

The United Iron Works Company will add 
a brass foundry to its plant at lola, Mo 

The Standard Ground Key Works Company, 
Milwaukee, Wis., is to build a new foundry. 

It is reported the Janesville (Wis.) Machine 
Company is to build a large addition to plant. 

rhe Manitowoc Wis Steam Boiler Works 


is contemplating an addition to plant, it is said. 
will 
an air compressor for the municipal water plant 

The | 
Mass 


rhe city of Barberton, Ohio purchase 


indin Steel Casting Company, Chelsea, 
is erecting a new steel foundry at Neponset 
Works, 


building 


rhe Oklahoma Iron rulsa, 


and 


Okla., 


will erect new foundr) structural 


iron shop. 
to erect 


Spring 


The American Radiator 
a¥new Fplant 
field, Ohio 
The Allis-Chalmers 
the erection of 
West Allis, Wis 


Company is 
to replace present fone at 
planning for 
plant in 


Company is 


buildings at its 


more 


fhe Belmont Stamping and Enameling Com- 
pany Ne Philadelphia, Ohio, will build an 
addition to plant 

C. A. Benjamin, Syracuse, N. ¥ sales agent 
for several motor car is to establish a garage 
and machine shop 


} 
Plant of the kor re Foundry 
New Brunswick N J Va destroved by 
Lo about 
The Western ¢ 
Minneapol Minn 


enlargement of 


Company, 
fire 
SO) Ch) 


icible Steel Casting Company 


preparing plans fol 
plant 
Pratt 


a purchased more 


Mass., 
build 


Compan Springtield 


land on which to 


additions to plant 


The Dominion npanyv, of Lachine 


«Jue tid oO be havin plans prepared for 
teel plant at Winnipe 
The Badge Bra Compan Kenosha Wis., 


ill build an addition to plant to be used fo 
he manufacture of lamp 

I he ish and door factory of the George 
Ainslie Company, Portland, Ore., was destroved 


by fire Loss about $50,000 


building at the plant of the El 
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Foundry and Machine Company 
It will be rebuilt 
Machine Company 


contemplating 


Reno (Okla 
was burned. 

The American Seeding 
Richmond, Ind it is 
the erection of an addition to foundry. 
Martin Metal 

Kan manufacturing 
building. 


said, is 


Manufacturing Company, 


ceilings, 


rhe 
Wichita 


tanks, et« 


metal 
will erect a new 
The St. Louis & San Francisco Railway will 
roundhouse at West Okla., M. C. 
Louis, Mo., chief engineet 


erect Tulsa, 


Byers, St 


fhe Cummings Machine Company, 238 Wil- 
liam street, New York, would like to receive 
catalogs of machine tools and supplies 

The main building of the Easton (Penn.) 


Foundry and Machine Company was destroyed 
by fire, entailing a loss of nearly $100,000. 
Dillon 


loss 


Fire destroyed the plant of the D. M. 
Boiler Works, Fitchburg, Mass., causing a 
of about $80,000. The plant will be rebuilt. 

It is that the Kemp Machine and 
Foundry Company, Hattiesburg, Miss., will 
spend about $12,000 for improvements to plant. 


reported 


The International Harvester Company, of 
Chicago and elsewhere, is said to be planning 
the erection of two manufacturing plants in 
Europe 

rhe Los Angeles (Cal Rotary Gas Engine 


erection of a 
invented by 


the 


engine 


Company is contemplating 


factory to manufacture 


r. L. Forbes 
The Cheshire Brass Mills at Mixville, Conn., 
were destroyed by fire, causing a loss of about 


$25,000 The plant was ow ed by J. O. Shares, 


New Haven 

The Rotary File and Machine Company, 
589 Kent avenue, Brooklyn, N. Y., would like 
to receive proposals for equipment for ma- 


with a 
3 foot 


connection 
lathe, 


run in 
40-inch 


chine shop to be 


mine as follows: plain 





radial drill, medium planer, 16-inch screw- 
cutting lathe with attachments, 20-inch up 
right drill, Saunders or Jarecki pipe machine, 
nut and bolt chtter, universal tool and cutter 
grinder. Communications should be addressed 
to N. B. Young 
iNew Incorporations 
The Lynchburg Paper Box Company, Lynch- 


burg, Va., incorporated to manufacture pape! 


boxes \. T. Ewing, president. 
Excel Manufacturing Company, Boston, Mass., 


incorporated to manufacture and deal in all kinds 


of machinery Capital, $25,000. J. J. Pratt, 
president, 
rhe Napier Motor Company of America, Port- 


has been incorporated with $1,000,000 
motors etc H B. 


land, Ore 
to manufacture 
( larity 

The Bosworth & 
Me., has been incorporated 


engines 
preside nt 

Portland, 
$250,000. 


rool Co 


Capital, 


Damon 


C H Burdin president Will manufacture 
and sell machines, tools, et« 

Electrical Sales ¢ ompany Boston Mass., 
has been incorporated to manufacture electrical 
machinery of all kinds. Capital, $25,000 Fran- 


Barbay, Cambridge, president 


cis A 


rhe Peoria and Chain 


Peoria Ill 


Sprocket 


Company* 


incorporated to manufacture chain 


sprockets) and = chains Capital, $10,000 In- 
corporators, W. B. Wilde, 8S. D. Porter, et« 

rhe American Valve Company, Boston, Mass,, 
has been incorporated to manufacture and 


deal in all kinds of valves Capital, $100,000. 


C. H. Tebbetts, Marshfield 


The Great Western Weigher Company 


president 

Peoria, 
Ill., has been incorporated to manufacture farm 
$40,000 Incorporators 


implements Capital, 


C. F. Clements, G. J. Jochem, W. R. Colman 
rhe Kauffman Kase Company, New York, 
incorporated with $250,000 capital to mann- 
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facture boxes, cases, crates, etc. Incorporators: 
J. T. McCarrier, L. B. Kauffmann, G. M. Nelson. 

Elite Furniture Company, Jamestown, N. Y., 
has been incorporated to manufacture furniture 
and Capital, $25,000. Incorporators, 
G. A J. Anderson, Fred Swanson. 


lumber 
Lawson, Chas 

Emerson Engine Company, Alexandria, Va., 
has been incorporated for the purpose of buying, 
manufacturing all kinds of engines. 
Victor L. Emerson, president. 


selling and 
Capital, $100,000 


Modern Foundry and Machine Company, 
Paris, Ill., has been incorporated to manufac- 
ture in iron and steel. Capital, $100,000.  In- 


corporators, R. M. Mason, P. A. Bowsher, B. R. 
Simmons. 

Illinois Cutlery Company, 138 Jackson Boule- 
vard, Chicago, Ill., incorporated to manufacture 


tools and cutlery. capital, $10,000. Incor- 
porators, Chas. Hans, F. W. Koenecke, Robert 
Krueger. 

Chicago Broom Manufacturing Company, 


Chicago, Ill., has been incorporated with $30,000 
capital to manufacture brooms and _ brushes. 
Incorporators, W. 8S. Carson, J. H 
M. Cahill. 


Roseboom, 


Lysle Engineering Company, Chicago, Ill. 
has been incorporated to manufacture, repair 
and deal in machinery Capital, $25,000. In- 


corporators, Rk. W. Lysle, Geo. D. Whitefort, 
G. 8. Burtis. 

The Lockport Stamping Company, Lockport, 
™ Sus manufacture 
hardware, Capital, 
$50,000 Bab- 


bitt, and others. 


has been incorporated to 
builders’ supplies, ete. 
Incorporators, 8S. J. Clark, W. A 


Centaur Motor Company of Illinois, New York 
Life building, Chicago, Ill., has been incorporated 
to manufacture motors and accessories. Capital, 
$10,000. Incorporators, A. M. Robbins, R. E 
Haley, A. E. Lake. 

Bergesen Manufacturing Company, New York, 
has been incorporated with $25,000. Will estab 
lish machine shop and foundry Incorporators, 
J. Bergeson, F. Lawrence, Brooklyn, and C. C 
Dunbaugh, New York 

The Powers Railway Safety 
pany, New York, 
manufacture railway appliances and mill supplies 
Capital, $30,000. Incorporators, V. S. Mansen, 
E. A Sprong, S. 8. Ryckman. 

The Purdue Manufacturing Company, Chicago, 
Ill., has been incorporated to manufacture and 
etc. Capital 
Graham, E. J 


Appliance Com- 


has been incorporated to 


deal in railway supplies, vehicles, : 
$10,000. Incorporators, Felix T. 


Hamilton, Jr., and E. A. Nicholson. 


Biles Drier Company, Buffalo, N. Y., ineor- 
porated to manufacture drying machinery, 
filter presses, ete. Capital, $100,000. Incor- 
porators, William Strohm, 8S. A. Benedict, Buffalo, 


and John W. Biles, Louisville, Ky 


The Brazil Machine and Foundry Company, 
Brazil, Ind., has been incorporated to manufac 
ture clay-working and farm fence machinery 
Capital, $50,000. Directors, D H Davis, 
Lewis McNutt, Jas. McClelland, ete 

The United Manufacturers, New York, has 


manufacture 
machinery Capital, $100,000 In 
corporators, Ernest M. Munn, J. A. Straussman, 
Walter K. Griffin, No. 27 

The W. O. Dayton Automobile Company 
Chicago, Ill., has been incorporated with $10,000 
capital. Will and deal in 
mobiles, engines and appliances. Incorporators, 
W. O. Dayton, T. A. Ryan, O. T. Cole. 

The National Wrench New York, 
has been incorporated to manufacture wrenches, 
Capital, $150,000 Incor- 
Broadway; J. T 
York, etc. 
New York, 


been incorporated to engines, 


and tools 


Pine street. 


manufacture auto- 


Company, 
nippers and _ tools 
porators, W. C 
Condon, 64 Wall street, 


Walter H 


Lawson, 1 
New 


Stearns Company, has 


been incorporated to manufacture cars, ca! 
riages, vehicles, boats, motors, engines. Incor- 
porators, Walter H. Stearns, 540 West 58th 


street; J.C Snyder and Arthur G. Reynolds, 256 


Broadway 
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Making Big Guns at Bethlehem Steel Co. 


Ingots, Tubes, Jackets, Hoops and Breech Blocks That Form Gun 


Barrel. 


Turning, Rough and Finish Boring and Rifling the Guns 





B Y 


The large guns that are being made fo1 
the United States the 
Bethlehem Steel Company, at Bethlehem, 
Penn., have many interesting features at 


Government, by 


tached to their construction on account of 


their and the with which 
the work has to be done. 

Some mammoth machines are also re 
quired to do the work on, as the 12-inch 
gun barrel is over 46 feet in length, and 
this necessitates the use of boring and 
When 


are 


size, accuracy 


rifling bars of still greater length. 
the head- and tailstocks and rests 
added to this it means that the machine 
to do the work on must be around 125 feet 
lathe that built to 


16 


in length. One was 


turn, bore, and rifle guns as large as 


Ss. , L 


can be fired at the rate of two shots per 
minute. The shot has an initial velocity 
Of 2550 feet per second It exerts a 


muzzle energy of 47,300 foot-tons and with 
a normal impact at 8700 yards, or nearly 
5 miles, it will penetrate the modern 12 


inch armor plate 


The large volume of gas, and the high 
temperature produced from firing thes: 
guns with the smokeless powder used, 


causes an erosion inside the gun tube that 
makes it useless after about 60 shots hav: 
been fired. 

There seems to be nothing in metallurgy 
that will produce a steel, or in chemistry 
that will produce a powder, that will over 
The cost of the 


come this erosion gun 


A K E 


) rough ed and turned, is shown in 
hig. 5 
Che ing cast in a fluid compressor 
is by subjecting the metal to an enormous 
pressure, while it is molten, changing into 
solid state, and cooling, the shrinkage 
that is inherent in the metal at this pe 
riod is overcome and the pipe, or long 
hole down the center of the ingot at the 


top, does not form. ‘This is shown by the 


solid metal in the top of the ingot, which 
is to the 


steelmaker 


left of the half-tone, next to the 
[his ingot as it stands weighs 


114,303 pounds 


[he ingot, which is 45 inches in diam- 
eter, is first taken to the 14,000-ton hy 
draulic forging press and forged into a bar 











v 











FIG. I. 
inches was 132 feet 9% inches in length, 
over all. 

The 12-inch gun is the largest size that 
can be successfully operated with man 
power, although some of the 13-inch guns 
have been fitted up in this way, and for 
that reason but few of the larger sizes, 
such as 14- and 16-inch have been built 

The complete 12-inch gun equipment, 
when mounted on the disappearing car- 
riage, is shown in Figs. 1 and 2. In Fig. 
I it is shown with the carriage lowered 
into a position that can be easily reached 
by the men for loading; while in Fig. 2 
it is shown raised to the firing position. 
This enables the gun to be brought down 
behind the 
fully protected and it can be loaded with 
After loading it can be raised to 


breastworks where men are 
safety. 
a position that just clears the top of the 
breastworks, and then fired 


The guns are made of nickel steel and 


DISAPPEARING CARRIAGE, 


CARRYING 12-INCH GUN, 
being in the neighborhood of $60,000 and 
each shot with its charge of powder cost- 
ing about $500 it makes each shot fired 
from this gun cost $1500 

The interior of the 
shop at the Bethlehem Steel 
plant, which is the gun shop where these 


machine 


No 2 


Company’s 


guns are made, is shown by Fig. 3. Partly 
finished guns will be seen down the cen- 
ter of the shop and a few of the many 


machines required in their manufacture 
can be seen on either side of them. Two 
other gangways are on each side of this 
central one, back of the pillars that sup 


port the traveling-crane tracks and roof, 
and lined 


their entire length 


these are with machinery for 


luses, JACKETS AND Hoops 
The ingot from which the 12-inch gun 
and machined, is shown 


has 


tubes are forged 


in Fig. 4, the gun tube, after it 


ind 


LOWERED BEHIND 


BREAST WORKS FOR LOADING 
of the proper diameter and length to make 
the tube taken to the 


lathe where it is turned and rough-bored, 


From there it is 


as shown in Fig. 5 


This rough-boring is a very interest- 


ing operation, as the tube is 46 feet 1 
inch long when finished, and it is bored 
from both ends to the center by two bor- 
ing bars acting at the same time. When 
the hole is finished there is no offset in 
the center, as each boring bar has cut its 
way through its 23 feet of metal so per- 
fectly that the hole looks as though it 
had all been bored from one end 

The tube is covered for about three- 
fths of its | th, from the firing end, by 
a ket like t ne shown in Fig. 6. 


This jacket is rough-turned on the out- 
nd finished on the inside to a shrink- 
ing fit. The jacket is then shrunk on the 
tube by lowering the tube into a pit, heat- 


side a 


ing the jacket, lowering it down over the 
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\RRIAC WITH I2-INCH GUN, RAISED ABOVE BREAST WORKS FOR FIRING 


is shrunk on the muzzle end ofthe on the jacket, over the powder cham- 


tube, and holding it in position until it of these 
cools and tightly grips the tubs When tube, and is called the chase hoop. The _ ber, to further strengthen the gun at this 
the jacket is properly shrunk on it is im- chase hoop is put on to strengthen this point 
possible to get it off, as it and the tube are end of the gun, on account of the high 
TURNING AND BoriNnG 


terminal pressure of the smokeless powder 
Another hoop of a larger \fter the tube, jacket and hoops have 
is shrunk been assembled, the gun barrel is taken 


almost like one piece of metal 
The hoops shown in Fig. 7 are also shrunk that is used 


on in the ime manner as the jacket One size, called the 1acket ho« Pp, 


Wiis 


ir | 

iit ert |. 

oe eon 
’ 


‘ , {Wii ul } 




















BIG GUNS 


FIG. 3 THE GUN DEPARTMENT OF BETHLEHEM STEEL COMPANY, SHOWING MACH!NERY USED IN MAKING 
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FIG. 4. FLUID COMPRESSED INGOT 45 INCHES DIAMETER FOR MAKING 12-INCH GUN TUBES 4 FIG. 7. PYRAMID OF HOOPS FOR BIG GUNS 
- 


to the lathe and finished on the outside by traveling up to the work, the gun being barrel and planes the rifling grooves on a 


( turning, as shown in Fig. 8. revolved while boring circle that makes one turn of the barrel 
The foundation for this lathe is lowered The finish-boring operation is done inthe for every 25 calibers. Thus, this gun bein 

so that the three ways with which it is same manner, by fastening a different cut 12 inches in diameter in the bore the 

provided are level with the floor of the ter, like the one shown in Fig. 10, to the rifling grooves would make one turn 

shop. boring bar. In the finish-boring operation, around the bore in a length of 25 feet, 

On the back and center ways are located however, the gun is again turned end for is 12 inches times 25 inches would be 300 

the head- and tailstocks, the center sup- end and it is bored from the muzzle inche or 25 feet This makes the 

port, and the apparatus used for guiding In all of these machining operations a_ rifling bar turn near wo revolutions 


and driving the boring bars. On the front 
and center ways are located two tool car 
riages. Each of these tool carriages is 
operated by a mechanic, and the gun is 
turned up in about half the time that 
would be required if only one tool carriage SY SP" 
with one man was used. 

The gun is centered on and clamped to 
a face plate when turning it. The muzzle 
end of the gun is centered by a piece that 
fits into the bore, and is fastened to the 
spindle in the tailstock. 

The spindle being too long for the oper 
ator to see his work if the hand wheel 
was located at the rear of the spindle, a 





gear 1s placed here and this is connected 


by a pinion, shaft, and two bevel gears, to 
a hand wheel located at the front of the FIG. 0. JACKET FOR I2-INCH GUN ROUGH RN AND BORED 
ailstoc 1 4] ’ 
tailstock special high-speed steel, that is made by while planing the groove le gun 1s 
Phe next operati is rough-boring ' : : 
e next operation is rough-boring the the company, is used for the cutters, as 46 feet I i 1 gt] 
ou » do is it is turned for ria : 
gun and to do this it is turned end for jhe metal in the guns is very hard to cut lo make the rifling bar turn while 
. th ) > aN Fac - ‘ Ri. fLaoae - : f 
end in the lathe and fastened to the face pon turn tig and boring them and the _ planing R ve erooves are « 
late at the anmeete « so as to rouch- ; é' ; 
mended end, 0 as to rough-  orqin:; ry tool steels, or even some of the t ! hown, and p 
bore it from the firing end, as shown in 4;,) oe eee a ' 
high-speed steels canno ve made to d I I t 
Fig. 9 the work guid ring wn clos 
The boring bar being considerably over ' P , 
. é a : RIFLING e ri I made to r 
{© feet in length, it is supported by pass ve in ee ee yee t 4] 
. . ] 1 7 if ‘ ‘ i ‘ sia ‘ 
ing it through a bearing mounted on the \ special machine, as shown in Fig 1 : ; 
7 t | 7 ‘a rw T | ¢ , 
e . } 41 ea... - ‘ . : 
ways of the lathe, as seen in the extreme 11, 1s used tor the rifling operation. In 
right of the half-tone. This bearing is this the gun is held stationar nd the 
moved up close to the gun when boring rifling bar is given a slight twisting mo 
: HE Breecu Btoc: 
it and the boring bar is moved forward tion 7 cee 
by the tailstock, in which it is fastened, rhe cutter is pushed through the gu | is the 




















FIG, 5 TUBE FOR I12-INCH GUN ROUGH BLORED AND TURNEI 


5 <- 
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I2-INCH GUN BARREL IN A SPECIAL LATHE 


STARTING TO ROUGH BORE A 12-INCH GUN BARREL 
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FIG 


al operation before mounting the gun 
on its carriage. This breech block, with 
the mechanism for operating it, is shown 
mounted on the gun and open ready for 
loading in Fig. 12, it shown 
closed ready for firing in Fig. 13. 

To clamp the breech block tightly in 
position, and hold it there so it will with- 
stand the shock and pressure exerted by 


1S 


while 





I 
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the explosion, 
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RIFLING 
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I2-INCH 


an interrupted thread has 


been adopted as the simplest and most 
powerful means. 

The breech block is operated by a 
crank, which, when turned first unscrews 
it, then slides it out, and then swings it 
out of the way The turning of the 
crank is all that is necessary to perform 
all three of these movements, in either 


BREECH 


GU 





BLOCK 


FITTED 





N 


opening or closin 
this be don 

The turning of 
of the 
the machining « 


e & 


can 


one most 


1S 
in 


done on a 


spe Cl i] 


breech block, and 
ral 


interrupted 


he 
minute. 
thread 


ever times a 


the 


interesting operations 


1g 


f these guns This is 


machine that was built 


by the company for its own use 


The thread is a 


the entire circle, bi 


continuous one around 


it it is cut on three 
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different elevations or planes, and this 1s 





done without stopping the machine. The 
tool starts its cut on the thread at the 
lowest elevation, which would be the 
smallest diameter on the breech block and 
he largest diameter in the gun, and after 
cutting this it is suddenly jerked back, 
while it is traveling 4% of an inch, to cut 
the thread on the next elevation. This is 
repeated for the third elevation, after 
which it 1s returned to cut the lowest 
elevation on the next series. 

According to United States Consular 


report, real and rapid progress has been 


made in France in overcoming the past 


: 


ain 
Lh 
Le | 
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Accepting Lessened Effectiveness 
Gracefully 


By ENTROPY 


loday a man took me to task for cham 
pioning trade-school education for boys, 
on the score that the graduates would 
drive such men as he out of work. This 
man is some 60 years old and a good 
machinist of the kind of his youth! One 


of the kind that resents the new steels and 
rebels at premium plans for paying for 
work 


He 


In fact something of an old fogy. 


thinks that technical graduates are 


April 8, 1909. 


advancing beyond the machinist stage the 
chances are that even if he had been given 
the advantage of education it would have 
done him no good. At 50 most men begin 

They know it; they 
are as strong, but they lack that push to 
drive things that carried them up to their 


to decrease in vigor. 


top notch of wages in their younger days. 
By the time a man has reached that age 
he should have placed himself in a posi- 
his 
more than his work 


should be worth 
If a few have not 
placed themselves in this position it should 
not an 


tion where counsel 


be argument against educating 


young men to fill positions which are being 
made vacant every day by death and pro- 








HE BREECH 











BLOCK CLOSED READY FOR FIRING 
} ms to the use of alcohol as a power doing work that he ought to do, and fears motion [he young men push some of 
duce lan important French manu- that it will be worse when trade-school the older ones up into better positions and 
turer of carbureters 1s reported to have’ grad s begin to ente e field his, some they push out. These latter are out, 
re follow ‘We esteem the cours ight be disposed of on the however, only because they are too proud 
the md il use of the al ( f the survival of the fittest; by to start back down the hill that they have 
I t definitely resolved, and saying that, unless he has been fitting him- climbed 

burete created in view of this self by experience supplemented by study [here are a few men who meet the turn 
ve given satistactory results. he ought to be supplanted by a younger ing point of life with the good grace of 
ft alcohol will become more ad- man; or by the Rooseveltian theory that another friend of mine whom I met after 
tageous when an understanding is he should have provided himself with having missed him for several years 
about between the producers, children who would see that their father “Well. Entropy,” he said, “I brought up 
es obtain me fixity, and when the was enjoying a long deferred rest my son and gave him a pretty good start, 
te shall have solved the question of It may also be said generally that when got my two daughters well married, and 

laturing agent a man has passed his 50th vear without then discovered that it was hard work 


to 
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spend my wages. You see wife and | 
had pinched so hard and so long that the 
We no longer cared for 
that we had 


benefit. 


habit had us. 


those expensive pleasures 
once given up for the children’s 
We talked the matter all over and decided 
uuld live on could 


hand and still save money. We 


that we c what | earn 
as a lathe 
felt that in educating our children better 
educated we had 


1ad left them sev 


than we were done as 


much for them as if we 


eral thousand dollars apiece, and we de- 


cided that we could lay back the rest of 
our lives with clear consciences. So I left 
the old job where I was foreman when 


we met before and went over to Joe’s and 
tool still 


made the change I 


took a job in the room. I am 


there and am glad | 
take a day off occasionally when I know I 
do it 


can without anybody’s suffering. I 


have no responsibility beyond my own 


work. If they ever say I am getting slow 
and want to be rid of me I shall tell them 
that I want a little poorer paid job, but 
they can’t shake me off until I get down 
the floor. My 


gladly support us both, but he won't have 


to sweeping boy would 


the chance for awhile yet. I can go down 


the ladder just as well as I went yp, and 


l am not ashamed to do it.” 


Brazing Small Typewriter Parts 


EDITORIAL CORRESPONDENCI 


As extensive and successful a use of 


brazing in the production of small parts 














FIG A SMALL TYPEWRITER PART AS 


SEMBLED BY 


SRAZING 


as we have ever seen ts at the factory of 


the Pittsburg Writing Machine Company, 
no exaggeration 


of the 


Kittanning, Penn. It is 
to say that brazing is one most im 
portant manufacturing operations in con 
nection with the manufacture of the parts 


machine, known as the 


for their new 

Standard No. 11 typewriter. Through the 
courtesy of their superintendent, J. W 
Paul, we are enabled to show a few of 


the parts of this machine typical of the use 
that is made of the brazing process 

Fig. 1 
made in 


shows a small connection that is 


large numbers; at the right ts a 


finished piece which is 5¢ of an inch long 


Beginning at the left of this illustration 
are shown the punching that forms the 
two legs of a connection, then the hub, 


which is followed by the hub and punch- 
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the hub is 
hold the 


assembled In this form 


ing 
slightly riveted over in order to 


two pieces together. The next view shows 


the connection with the legs bent and 
ready for brazing In this form it 1s 
brazed to form a perfectly smooth, clean 
joint, and 1s th nished as indicated by 


Although 


repro 


the view at the extreme right 
some of the detail is lost through 
still the 


| | ’ 
ducing by means of halftone, 


smoothness of the bi d joint can be 
scen 
Fig. 2 shows a few other parts from this 


typewriter, all ot 


sembled by joints Taking the 


upper row of and beginning at the 


left, a reinforcing piece is shown brazed 


559 


of the side frame \fter 


these forked ends have been slipped around 


pieces ol the 


the bar the protruding ends are bent over 


to fit into the groove and practically fill it 
Ch resulting joint is then caretully 
brazed, making trame which is essen 
tially without joints and is therefore mors 
rigid, stronge1 1 more pleasu £ in ap 
pearance than any similar structure could 
be made provided the joints between the 
component parts were mechanical joints 
only. 
PuHe BrRazinG FurNact 
In order to produce this work, Mr. Paul 


has developed a special brazing furnace, 


yet one that is most simpk From the 









































to the lever, a simple and effective means geographical location of Kittanning it 
for producing a part of this character. In goes without saying that the fuel is natural 
the center of the upper row is a key bar ly ras is burned in an old-fash- 
shown both disassembled and assembled ioned tural-gas mixer, which is little 
IN - 
* 
ARVs 
A er 
oe 
4 
| 
game ences — — 
2. A EWRI PARTS A I AZIN 

[he t! ° 1s i ] phere with 
slightly veting ov { ( ft tabl ns f dmitti ir and 
ifter it has bee lipped tl gh t bas let ding to tl ne 
of the key and the: razing the int . inted small « 

Che right-hand pi in this upper row i 11 ded by a inder 
shown built up of sever comp 1 tee] ell | ick 
parts; br ing is tl p cess sed for \ (On top f this plac l 
sembling Xetur ¢ tot left-hand eda ll f wit pening 
of the illustration, several smaller parts ar t 1 ‘ ] h lr) 
shown at about t iddle of the high l are heated at t pet 
where various stu d | s : ng t pper disk tl 
sembled into connecting pieces by this |] | ¢ results are all that 
same simple process of brazing In tl 1] ( d r in the f small 
lower part of the illustration is a fram p1IEc illustrated the n 
the construction of which is of interest. | t f ig he | gs is to b l 
is shown at the right assembled for b1 t eous when the pi 1s 
ing the upper bar into place, and at the brought into the region of flam« This 
left with this same bar properly joined. type of furnace is made in various sizes in 


Near each end of the bar is turned a shal 


low groove, into which fits the forked end 


various classes of 


‘arried out the process of braz 
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ing is extremely rapid. Referring again to 
Fig. 1, a boy operator make 1800 
brazed joints per day on the small con- 


will 


nection there shown. 

The advantages of this type of joint for 
small parts such as we are illustrating 
and for many other small parts used in the 
typewriter are many; the result is one of 
the most perfect joints which it is pos- 
sible to make, and a far better one than a 
joint means only, 
thereby insuring a maximum of strength 


made by mechanical 


and rigidity, and at the same time permit 
ting the use of lighter sections of metal 





Molding Anchor Holes in Auto- 


mobile Bearings 


By R. E. Martin 


In designing gasolene engines much at 
tention, thought and study is given to the 
crank-shaft bearings. It is not so much a 
question to build the engine correctly as 
it is to make proper provisions for any 
wear, or shifting of parts, that may occur 
in the future, so that they can be cor- 
rected by an expert or otherwise in a 
simple and mechanical way. 

The design of cap or upper % box now 
in use on the crank-shaft bearings of a 
high-grade automobile, the method for 
keying the babbitt in the journal and the 
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is done on a drill press. On the other 
hand, it means some saving when this 
can be done, in a practical manner, in the 
foundry with but little, if any, extra cost. 

In Fig. 5 is shown a section of the core 
The babbitted journal is 2% inches 
the babbitt % inch 
anchor holes, 1o in 


box. 
in diameter, with 
thick, and the 
cap, 7/16 inch in 


The 


out 2% 


each 
and % inch 


the 


diameter 


deep wood forming box is 


worked inches in diameter, as 
shown, and the full length of the prints 
After this the 


as in Fig. 4. 


over all plus 1% inches 
end pieces are nailed on 

A piece of pipe, brass or iron, is cut 
the same length as the half circle in the 
In this pipe, in the locations indi- 
drilled and 


box. 
cated in Figs. 1, 2 and 5, are 
taper reamed, holes B,C,D and E, 7/16 
inch in diameter. Holes B and C are 
drilled parallel to line NM. and D and 
E to line N O, Fig. 5. Next the pipe is 


put into the milling machine and_ cut 
lengthwise so as to make a parting, or 
point, at the center, and two more cuts 
to make the sections come flush with the 
face of the core box In other words 
the pipe is cut in halves and again the half 
is cut through the center to make two 


quarters 
As noted above, the box is 1% inches 


longer thar? the prints over all; the pur 
pose of this is as follows: When the 
pipe sections, or shells, are in the box, 
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a half-round block % inch thick is placed 
at either end, as shown in Fig. 4. This 
makes the core box the correct length 
and also acts as a support to the shells 
when the rolled over and drawn 
away, thus preventing the sand from be- 


box 1s 


ing crushed by the weight, or the act of 
lifting, either section. The wooden box 
is lifted square up, after which each sec- 
tion is drawn away; BC on a line with 
NM DE with NO. If the box is 
made correctly, 40 anchor holes can be 
made in the time required to drill one 


hole 


and 





Novel Air Cooled Cylinder 


lhe air-cooling surfaces in this cylinder 
are sheets of copper cast in place when the 
cylinder is forged, and in this way secur- 
ing perfect contact by being actually fused 
in position. While this has been attempted 
before, it has always been met with the 
difficulty of melting off the edges of the 
copper strips, which came in contact with 
the molten iron, owing to the much lower 
melting point of the copper. 

[his is obviated in this case by having 
the copper strips cast into ridges, or pro- 
jections, on the outside of the cylinder 
of the method de- 
pends on the proper proportioning of these 


body, and the success 


ridges to the copper that is to be cast in 
place. In the cylinder shown this has 
heen so well proportioned that although a 
large amount of iron was run through the 
mold in order to see if it was possible to 
melt the copper strips, the only result was 
their being secured fused in place to such 
an extent that it is 
them by even the most severe abuse. 


impossible to remove 
The 
projections into which they are cast are so 
small in comparison with the cylinder body 
that it chills sufficiently to prevent the over- 
heating and melting of the copper which 
comes in contact with the molten iron. 

This is the invention of Henry Fenn, of 
the Taylor-Fenn Company, Hartford, 
Conn., to whom we are indebted for the 
photographs 
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MOLDING ANCHOR HOLES IN AUTOMOBILE BEARINGS 
pattern and core box for the cap, are 
shown in the illustrations. These show 


how the latter is made, so that the anchor 
holes are all made in the casting instead 
of drilling them in the cap as is the gen- 
eral practice. 

What I wish particularly to call atten- 
tion to is the construction of the core box 
and to make this more clear I have shown 
The 
is made in two pieces of four 
and their print 
and 3. They 
are connected together by a gate, shown 
in Fig. 1, and mounted on a pine match 
board 1 inch thick; the flask, both cope 
Between 350 and 
400 caps are made in a day’s work. Some 
caps have 8, and others to anchor 
holes, which means some drilling when it 


the construction of the pattern also. 
pattern 
caps each, as at AAA A, 
P P, as shown in Figs. 1, 2 


and drag, is cast iron. 
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Tests of Lathe Tools for Finishing Cuts 


Interesting Diagrams Obtained by Means of a Special Indicator Ap- 
plied to a Series of Test Bars Finished with Various Forms of Tools 





B Y 


It is well known, or at least is the 
pretty general impression among good 
mechanics, that to turn a piece round 


and true requires the use of a fine-pointed 
tool, fine feed and light cut, and that the 
more we deviate from these conditions in 
the way of increasing feed, depth of cut, 
or radius of tool point, the more the work 
will deviate from true circular section 
It is conceded that work is finished by 





W. 


A. K N 


tendency to chatter, the amount of sur- 
face the tool will cover before regrinding, 
the roundness or quality of the work, and 
the time required to get the work out. If 
we use a fine-pointed tool with fine feed 
to gain in quality, we do so at a sacrifice 
of time, for with a broad-nosed tool, the 
cutting speed can be higher, also the feed 
can be increased and still the amount of 
filing and finishing necessary to take out 
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FIG. I. INSTRUMENT FOR TESTING LATHE WORK FOR ROUNDNESS 


parts are carried through at a time, both 
quicker and better than when finished in 
a lathe, but there are numerous cases, and 
probably always will be, where it is exped- 
ient to finish the work in the lathe. The 
question then arises, what kind of a tool 
shall be used to give the best results? 

In the selection of a tool for finishing 
cuts, a number of things must be taken 
into account; such as the kind of surface 
left by the tool, on which depends the 
amount of filing and finish necessary, the 


with the finer pointed tool. The problem 
then, largely resolves itself into a ques- 
tion of quality on the one hand and quan- 
tity on the other 


Tue Test 

For the purpose of investigating the ef- 
fect of different kinds of tools on the 
roundness of the work, and possibly to 
add a little more definiteness to our 
knowledge of the cutting action of small 
lathe tools, the instrument shown by Fig. 


INSTRUMENT 


GH T 


1 was constructed. It was also thought 
that the diagrams drawn by the use of the 
instrument to good ad- 
vantage in demonstrating to the student, 
or others, just how much a supposedly 
shaft true round- 


could be used 


round may vary from 
ness, 

An understanding of the instrument can 
be had by reference to Fig. 1. A ‘is a 
bracket to which is fixed an arm B. At 
one end of the arm there is pivoted a 
light lever C, and at the other end there 
is attached a bearing sleeve D through 
which passes a shaft E. This shaft is 
ground and lapped to a good fit in its 
bearing, and carries on one end the plate 
F. The diagrams are taken on a piece 
of smoked glass, the glass being held to 
the plate F by the spring clip G. In 
operation the instrument is bolted to the 
tool block of a lathe by the bracket A 
The piece to be tested is held between 
centers, one end having been turned down 
to receive a small shrouded pinion. A 
like pinion is placed on the shaft E and 


FIG. 2 FIG. 3 
IRREGULARITIES IN FINISHED LATHE WORK 
ERRORS MAGNIFIED ABOUT 50 TIMES 


a section of rack laid across from one 
pinion to the other. Any rotation of the 
test piece will then cause a corresponding 
rotation of the shaft E together with the 
plate F and smoked glass. The cross 
slide of the lathe is adjusted so that the 
short arm of lever C comes in contact 
with the test piece. The long arm of the 
lever carries a steel tracing point. It is 
then like a sensitive test indicator 
and when the test piece is rotated, its out 
of roundness or untruth will be indicated 
by a movement of the tracing point, the 
movement magnifying the error about 50 
times. Obviously then, if the smoked 
glass is rotated at the same rate as the 


just 


test piece, the tracing point will describe 
a contour of the test piece with its ir- 
regularities also magnified about 50 times 
After the contour line has been drawn, the 
rack is removed, the position of the trac- 
ing point changed slightly, and the shaft 
carrying the smoked glass given another 
rotation, ‘thus describing what might be 
termed the proof circle. This is simply 
a circle of a little larger diameter than 
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drawn for the 
If the test 


the contour circle and is 
purpose of comparison only 
piece is perfectly round and runs true on 
centers, the diagram should be two true 
the piece 1S 
center, the 
but eccentric with 


circles lf 
off 


and concentric 
round, but 
should be true 
each other. The 
sent not only the irregularities in the sur- 


runs lines 


saan 
circies, 


diagrams then repre- 


face of the piece being tested, but also 
Fig. 2 


the amount it runs off center. 


shows a characteristic diagram 


[ESTING THE INSTRUMENT 


Smoked glass was selected for the dia 


vrams because it was essential to keep 


the friction of the tracing point down to 


minimum, a very light contact being 
sufficient to trace a clear line on the glass 
As a test of the friction and accuracy of 
the instrument, the diagram shown by 
lig. 3 was taken. By elevating or lower- 
ing the cross slide of the lathe a little, 


the tracing point could be made to de- 
scribe a larger or smaller circle on the 
glass. Starting then with the inner line, 
‘ig. 3, the successive lines were drawn 


by simply changing the elevation of the 


of course, the same test 
It will be seen that the 


cross slide, using, 
bar all the time. 
irregularities in the lines are reproduced 
with scrupulous exactness and hence are 
caused by irregularities in the surface of 
the test bar and nothing else. It may be 
added, that tests 


applied, such as the 


however, other were 


running around line 
several times, and running backward and 
forward over the same line, with equally 
sutisfactory results 

vase 


lig, 


with test bar in placé 


4 shows the instrument on a lathe 


‘| OOLS 


DEVICE FOR SETTING THI 

\t the beginning of the experiments the 
lathe centers were ground to a sharp point 
and the tools were adjusted for hight by 
proved unsatisfactory, 


point Chis 


the attachment 


this 
shown in Fig. 5 was 


This is simply 


and 
made for the tail spindle. 


a piece bored out to fit the spindle, split 


through and provided with a clamping 


screw so that it can be tightened up on 


the spindle. To the upper end is attached 


a I-inch micrometer. The anvil has been 


taken out of the micrometer and a bushing 


put in its place through which passes a 
lheht stem, as shown in the sketch. To 
get the exact center we put on lathe cen 
ters a piece of any convenient diameter, 
run the stem down until it makes contact 
and take the reading. Subtracting one 


half of the diameter of 


reading 


the piece from the 
The 
ting piece is then removed, the tool point 


ht under 


the exact center set 


2IVves 


and its hight ad 
this 


the stem 


broug 


justed to this reading By arrange 


ment it is possible to adjust the tool point 


to the correct hight to within a fraction of 


thousandth 


THe Toots anp TEs Bars 


1 


In making the experiments on tools th 


wea was to take a light finis] 


ing cut over 
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prepared test bars with different kinds of 
tools, keeping all conditions constant ex- 
cept the shape of the tool, and compare 
Eighteen tools 
were ground up, as shown in Fig. 6, All 
of the tools had the clearance, 6 
degrees, and the same back rake, 15 de- 


results for roundness. 


same 
erees, but the first six had no side rake, 


the had and the 


third set of six had 20 degrees side rake. 


second six 10 degrees, 


he radius of points varied from 0.015 to 


G.15 inch, 

lhe test pieces were made of about 28- 
point carbon steel, 16 inches long, 13/16 
inch diameter in the rough. Two cuts 


run over them in the lathe, and they 


were 


were then finished by grinding to a uni- 


form diameter of 0.760 inch. They were 


then put in the lathe again and a light 
cut run from the end to the center of 
each, with the different tools, the diam- 
eter being reduced to 0.750 inch. This 
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taken from the bars which were turned 
with the first six tools, that is, diagram 
No. 1, Fig. 7, is from the bar turned with 
tool No. 1, Fig. 6; diagram No. 2 with 
tool No. 2, and so on to diagram No. 6 
from bar turned with tool No. 6. 


The set of diagrams (Fig. 7) merits a 


little closer inspection. Bear in mind 
that the out of roundness is here mag- 
nified about 100 times, and that with 


No. 1 the bar was turned with a tool hav- 
ing a point 0.015 inch, or less than 1/64 
inch radius, and that No. 6 is from a bar 
turned under the same conditions except 
that the tool had a point of 0.15 inch, or 
nearly 3/16 inch radius. If the test pieces 
were made shorter in comparison to their 
diameter, it is logical to suppose that they 
would come out more nearly round, and 
conversely if longer, the out of roundness 
would be increased. Since it is not likely 


that a piece of any greater length in pro- 








FIG. 4. THE INDICATING 
made the depth of cut 0.005 inch. The 
feed was 105 per inch and the cutting 
speed 35 feet per minute. They were then 
carefully filed in a speed lathe making 


920 revolutions per minute, just sufficient 
to take out the tool marks. Measurements 
the end and in 
after filing and the 
required to take out the tool 
Diagrams were then taken 


were taken at the center 
both 


amount 


before and 


marks noted 


from the middle portion of each bar 


RESULTS WITH DIFFERENT Toot Points 


It was thought the test bars (16 inches 


1 


inch diameter) would be springy 


enough to show quite difference in 


roundness between the ones turned witn 


a fine-pointed tool (0.015 inch radius) and 
he ones turned with tools of large radius 
but 
practically no difference in 


was p 
ows the 


(0.15 inch), contrary te 


expectations 
the 


Fig. 7 ¢ 


diagrams 





-VICE ON 


re 


oe 





THE LATHE 


portion to its diameter (21 to 1 in this 
case) would be turned without a rest of 
seme kind, it that 
the maximum difference in the roundness 
which is likely to occur in practice when 
using this extreme difference in tools, and 
this is, as will be seen from the diagrams, 
would be difficult to tell 
which was turned with the fine-pointed 
tool. 

Although the test pieces were cut from 


follows we have here 


so small that it 


the same bar, it was thought that the ma- 
terial might vary enough along the bar to 
The f 
bar was, therefore, changed to that shown 
in Fig. 8 Che 


inch diameter except 


invalidate these results. rm of test 


bars were turned to %4 
-t the six enlarged 
portions in the These were fin 
ished by 


test 


center. 

grinding to 0.765 inch and the 
the 
Ot course, the bar would be subject to 


cuts run over raised portions. 


more spring when turning the spots near 
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the center, but spots 1 


and 4, would be turned under exactly the 
same conditions as far as stiffness of bar 
went, and it was thought that the greater 
uniformity of material secured by the use 


of this form of bar would more than off 
» the difference of 
A number of tests were made on 


set the difference due ti 
spring. 


bars of this kind with results substantiall 


the same as those shown by Fig. 7 
The results indicate that so ‘long as 


we keep the feed and’ depth cf cut th 


there is no advantage as far as 
the 


fine p yinted tool. 


same, 


roundness of work goes in using a 


> 


Errect OF INCREASED FEED AND RApDIUS OF 


loou 
When using a tool with point of larg 
radius it is quite natural to use a coarse 


feed, hence tests were made to see what 














efiect a change of both feed and radius of 
tcol would have on the roundress. Feeds 
of 150, 105, 74, OI, 52 ind 43 per in h 
‘o UW 
a 
FIG. 5. DEVICE FOR SETTING TOOL ON CENTER 
were used; these being calculated so as 


to leave theoretically the sam* amount of 
filing to take out the tool marks 

Fig. 9 is a typical sei of diagrams from 
of- 
roundness increases very materially unde: 


In Tig 


is from a bar turned with a tool of 0.015 


this series and they show that the out 


these conditions. 9 diagram No. 1 


radius, feed 150 per inch; No. 2, radius 
c.025, feed No. 3, 
74: No. 4, radius 0.075, 
rz. dius feed 
c.15 and feed of 43. 


radius 0.050, feed 
feed 61: No 5, 
No. 6, radius 


105; 


0.10, and 


§2, 


have a set of diagrams 


the feed 


In Fig. 10 we 


effect of varying 


showing the 


alone, all other conditions being kept con 
stant [he bars were turned with tool 
Ne. 6, B, that is, a tool with point of 0.15 
inch radius and 20 degrees side rake. The 
feed was varied the same as before, or 
from 150 to 43 per inch The diagrams 


shew clearly that out-of-roundness in 


creases with an increase of feed 


and 6, 2 and 5, 3 
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Work 


essential 


ESSENTIAL CONDITIONS FOR ROUND 


then, that the con- 


It appears, 


ditions for the turning of a round 


mece 
piece 


and true are that we use a fine feed and 


light 


cut, or in other words, the area of 


cut must be kept as low as possible. Jn 
creasing either feed r depth f cut has 
roundness than 


Thus 
16 radius, 


far more influence on the 


increasing the radius of tool point 


piece turned with a tool of 3 


feed 150 per inch, w nearly 


more 











563 


setting it s flat is exactly 


allel 


par- 


to the work, and because the lead 


ing corner dulls more quickly and hence 
the tool will not cover the surface that a 
round-pointed one will Kor a_ round- 


oretical amount re 


the tool 


pointed tool the the 


taking out marks is 
equation 


diameter = 


T=*4 4r?—f?, 























round than if turned with a tool of 1/16 r being the radius of tool and f the feed 
radius and feed of 100, the depth of cu It was found though, that there is al 
being the same for each \ s more to take off than this equation 
These results are at variance with the indicates because the surface under thx 
generally accepted ideas of fine extreme point of the tool is not smooth 
p unted tool It 1 pre bable t the mis Phi quation t kes care of the ridges left 
conception arises from the fact that when by the tool, but that is all An erage 
using a fine-pointed tool, a fine feed and of 36 readings gave for tools of o degrees 
light cut are almost always used at the de rake, 1.16 th ndtl for tools of 
same time, and what has been ascribed t 10 de ide rak« 1.32 thousandtl 
All Tools 6 Degrees Clearance, 15 Degrees Back Rake 
No Side Rake 10 Degrees Side Rake 20 Degrees Side Rake | 
|| 
——— ’ 53] 
| E 
No. |! N No. 1B | 3 
iss 
| 
3 
No, 2 No, No, 2 B if 
is2 
is: 
|35 
No. No, No. 3B |= ss 
, 
Is} 
| | 
| 
| \23 
| No, 4 No 4A No 4B ich. 
33 
33 
No, No, 5A No. 5 B — 
& ! 13 3 
No. ¢ No. 6A No. 6B " : 
FIG. 6. SHAPES OF TOOLS 
the tool in the way of producing round for tools of 20 degrees side rake, 1.50 
work, has in reality been due @o the fine thousandth, as the amount to be added to 
fced and light cut the theoretical amount to take out the 
tool marks It will be seen that the 
FILING zmount increases with the side rake. As a 
\s before mentioned the test bars were possible explanation of this it may be 
measured after taking the cut and then = said that with the tools having the most 
again after being carefully filed, just rake there appeared the most tendency to 
enough to take out the tool marks. The streak in,” that is, where the point of 
data thus secured show that the tools tool rough streak around or 
without side rake leave, in general, better par I d the bar, giving the work 
surfaces than those with side rake: i. t ppeat e of a water-fin 
less filing is required t nish the su hed f n whi water was mo 
faces. Theoretically umond-point tool 1 tat ft so that the tool ran dry 
ground up to a rp point and then flat f re tion or tw 
tened off an am t little greater thar It sl ld be kept in mind that these 
the feed, will leave perfectly sn h results were obtained with cuts of prac 
surface, but I have discarded this tool it tically 0.005 inch in dept] Chis would, of 
tavor of the round-pointed tool becaus course, be too much in some cases for 
of its greater tendency to chatter (as finishing cuts and perhaps too little in 


shown by F. W. Taylor 


the difficulty of 


others, but was thought to be a fair 








erage for light work. With a 
greater depth of cut I suspect the differ- 
ence between tools with and without side 
would disappear, while for lighter 
greater than 


value 


rake 
cuts it would probably be 
that given 

Fig. 11 
between radius of tool, feed, and amount 


shows graphically the relation 


The curves are plotted for tools 
the 


of filing 


without side rake and corrected by 


/ 


(~~ \ 


— 


\ 


— =—~ fv ™ 
/ \\ f | 
( \ } . 
‘ / 
we ee 
6 4 


TOOLS OF 


Vy 


WITH 
POINT 


RESULTS OBTAINED 


DIFFERENT 


FIG. 7. 


RADIUS OF 


addition of the constant 1.16 thousandth. 
They are, therefore, supposed to repre- 
scnt the actual reduction of diameter 


With a dull 
the 
greater than 
conditions 


necessary to obtain a finish. 
amount 
that 
the 
the amounts 


tool, or one improperly set, 
anay be considerably 
but 
represent 
to be taken off. In 
different tools, different 
separate setting of the tool for each read 


given, under good 


curves fairly well 
108 readings, using 
feeds, and with 
ing, the maximum difference between the 
amount as measured and that given by the 
curves was 0.00084 inch. It may be added 
that all of the tools 


ground 


used machine 


were 


FIG. 8 
lhe same results are given in the ac- 
companying table 
Feed Rev- Rapius oF Toot Porn 
olutions 
per Inch. 0.015.0.025.0.050'0.075 0.10 0.150 
200 1.58) 1.42) 1.30) 1.26) 1.22 1.20 
150 1.90) 1.60) 1.38) 1.32, 1.28 1.24 
120 2.34) 1.86) 1.50) 1.38; 1.34 1.28 
100 2.98; 2.16) 1.66) 1.50) 1.42 1.34 
SO 3.88) 2.74) 1.94) 1.68) 1.56 1.44 
70 1.78; 3.24) 2.18) 1.84 1.66 1.50 
60 6.22) 4.02) 2.56) 2.08 1.86 1.64 
50 8.80; 5.34) 3.24) 2.50 2.16 1.84 
10 7.86) 4.32) 3.34 2.74 2.20 
30 6.88! 4.92 3.96 | 3.02 
20) 9.74 7.52 5.36 
rABLE GIVING REDUCTION OF DIAME 
FER IN THOUSANDTHS TO OBTAIN 
A FINISH FOR TOOLS WITH 
OUT SIDE RAKE 


CHATTERING 
When making the test for roundness on 


the regular test bars, the condition of 
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FI¢ 9 EFFECT OF INCREASED FEED AND 
RADIUS OF TOOL POINT 
rfaces with reference to chatter marks 


was noted. There appeared slightly less 
tendency to chatter with the tools having 
most side rake, but the chattering was not 
definite 


enough to warrant 


lo try this point out farther, 


marked any 
conclusions. 
diameter, 24 inches 


A cut was run from 


test bars 54 inch in 
long were prepared. 
one end to the center with a tool having 
no side rake, the bar reversed and a cut 
taken over the other end with a tool hav- 
rake. It was thus 
possible to compare the tools on the same 


ing 20 degrees side 
bar under practically the same conditions 
No rest was The tools with side 
rake showed less tendency to chatter than 
those without, but on the other hand the 
(where chat- 


used. 


tools without side rake left 
ter was absent) better surfaces than those 
with side rake 

It developed that the speed of rotation 
was an important factor in producing 
chatter. As illustration test No. 
35 is taken. The cut proceeded nicely un- 
til 114 Violent chat- 
tering began The speed 


an bar 


inches from the end. 
at this point 





was reduced from 160 to 95 revolutions 

16 a a . 
2 1 

EST BAR 


per minute. This stopped all chatter and 


the cut proceeded smoothly until 7 inches 
when excessive chatter 


from the *end 


again began. The speed was reduced to 
which 


the 


66 revolutions minute, 


the 


per 
chatter 


again 

had 
reached a point 11 inches from the end 
At this further reduction of 
speed would stop it 


stopped until cut 


point no 

The same thing happened with other 
bars with the exception that the first chat- 
occurred at different distances 


ter spot 


from the ends, varying from 1% to 3% 
inches, while the second spots were cor- 
respondingly advanced 

A peculiar thing about these spots was 
that in every case, the first spot, whether 
14%, 334 inches, or any intermediate dis- 
tance from the end had 34 marks around 
the circumference; i.e., the bar had made 


The 


+ 


34 vibrations during one revolution 
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second spots had 47 marks and the third 
51. No relation could be discovered be- 
tween the time vibration of the bar, speed 
of rotation and number of these marks. 
The experiments on chatter were not 
carried out as fully as desired, owing to 
press of other duties. It furnishes an in- 
teresting field of investigation for those 
who like to know the “whys and where- 


fores” of things, but it is questionable 


a" — 





c = \ 
\ 
6 oO > 
FIG. 10. RESULTS OBTAINED BY VARYING 
FEED ALONE 
whether further experiment would lead 


to any practical results. 
CONCLUSIONS 

1. The smaller the area of cut, the 
more nearly round will the work be. 

2. There is no advantage as far as 
roundness goes, in using a fine-pointed 
tool. All elements entering the problem 
are against it, except that of chatter. 

3. A tool without side rake is best for 
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F1G II. DIAGRAM OF REDUCTION IN DIAM- 


ETER NECESSARY FOR FINISHING 


finishing cuts. While it shows a slightly 
greater tendency to chatter, this is more 
than offset by the better surface left by 
the tool. 

4. The larger the radius of tool point, 
the greater tendency to chatter. 

5. That, taking into account the tend- 
ency to chatter, life of tool, kind of sur- 
face left by the tool, and roundness of 
work, a tool with no side rake, and hav- 
ing a point of 0.075- to o.10-inch radius 
is best for finishing cuts on light work; 
back rake to be given to. suit the 
material 
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Making a Well Shaped Hammer 


By 1 


1gO9 


THOMS 


It is a hard matter to find any mechanic 
who prefers a factory or machine-made 
hand hammer, to the hand-forged article, 
made by a tool smith who thoroughly un 
derstands the making of one. Of course, 
every tool smith does not get his dimen 
sions just right, if he did, this article need 
be but 


takes a just pride in forging and finishing 


not written, as most smith 


every 


a well proportioned hammer it is my de 


l 


sire to show what tools are required an 
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sibility of a cold shut. When new at th 
business, I used square steel, but soo! 
found the outside skin of the eye over 
lapped the inside in spreading and mad 
a very bad job, therefore, I cut the square 


to an octagon and by so doing the inside 


kept pace with the outside and makes a 
first-class eye in every way 
The spreading tool, Fig. 4,is very handy 


and is almost a necessity as one can spread 


judgment 


the eye in any direction one’s 
dictates his tool should have no sl ar] 
edges to cut in and work into the steel 


or to leave marks on the finished eve, an 


should be polished to do a smooth job 
I ) 


the proper dimensions for an average light Fig. 5 is a tool that needs no explana 
and heavy hammer tion as most every tool smith has use for 
) 4 x ) x l* 
rr : , 
/ 
i) 
4 
a I { | FIG. § 
) yx ae im 
( FIG, 2 ) as 
; FIG. 3 —— 
FIG. I FIG. ¢ 
A 
FIG. 4 
— 
ten 
- 
\ = \ { \ 
} t ‘ 
( WK ™ 
x ls 
tad 
1 Ka 
. 
FIG. 7 Sg 
We Weight 2 1 FIG. 9 
t 
MAKING A WELL SHAPED HAMMER 
The first requirement for a good ham- them to drive the mandrels through the 
mer is, of course, a good grade of tool eye, however, as this article is for young 
steel, adapted to withstand impact, heated heads as well as old, I may say that a 
slowly and thoroughly and annealed when’ 1'4-inch hex nut is just right after clos 
finished, as this is one cause of so many ing slightly and sinking in a piece of 


hammers breaking through the eye or the 


peen jumping off, owing to the uneven 
being still there when 


strains of forging 


tempered 


An oval eye is much stronger and can 
stand harder usage than a flat sided ey¢ 
The mandrels shown at Figs. 2 and 3 can 
be used for one- to three-pound hammers 
the latter size being considered as a flog 


ging hammer, and is seldom used. 

The eve punch, Fig. 1, is also oval and 
smaller than is usually made for this pu 
pose, the object being to start the ey 
small and keep forcing the mandrel in as 


the eve is spread, thus avoiding any 


inch round steel about %¥@ inch 


throug] 


smooth 13 


+ 


and driving the larger mandrel 


for the « 


vi 

Fig. 5 is a bottom tool to spread t 
eye on, and will be found convenient 1 
keeping the h 1 lit the pe 
being slightly | t tl top of tl 
eye, it is forced f id the othe 
if worked t \ \ set of 3 
and 1% incl D bot fullers nd 

set of 1 d 1 i! top d bottom 
swages complet the kit 

\\ will now pro dt vild ] nim 
that wi ain al ‘ 
, oe 


minutes after annealing or a 144-pound 

} s-inch hexag ind for a 2- 
pound I ner I ] nexXa teel 1S 
require I s il the end and measure 
with my ipers I inches back on both 
side | center them. I then punch th 
hol 5 poss driving the 
punch t farther than needed to 
start t nandrel. | then fuller jus 

t the edg ‘ e with 4-n top ind 
hottom fullers until the stocl { meas 

1/1 ich, and proceed with the 
| e same, but sink the fuller jus? 
eh to make a good mark 

| then spread the eye using the small 
mandrel until it goes through, being very 
careful t drive it in repeatedly as the 
sides are spread I now round the eye 
ind work the outside edges, so it is not 

=? perfect circle 

| mandrel now is used, also 

tool, | 6, and round-edge flatter, 
lriving tl mandrel the eve enlarges 
If the circle doesn’t come out as it should, 
| spread lightly with the tool, Fig. 4; if 
ti Ter vork arow with the round- 
edge flatter until t dimensions shown 
n lig 7 I obtaine | slightly larger, 
irplus can be ground off. In doing 
this work, keep all le off t bottom 
tools nd use ple tv wate! 

Finis] ( k t per nd with 
I-11 fuller worku the steel just at 
a d heat 1 no more Reverse and 
nish tl end the same as the dimen- 
sions give in Fig. 7 Swage the face end 
with just ght taper and cut off as 
Ss I Ss ssible I erse and Swage 
the peen and cut off inch from the fuller 
marks, u sharp le for the cut 

Work een so it will form a 1I-inch 
ball slightly high in the center, being care 
ful all t spots are worked out. Go over 
both ne vith the fullers, using a “ 
heat and plent f water to get a polis! 

Do t the sides of the eve, 
being sut ight and in perfect 

I rks re deeper mn 

( ) 1 ] \\ s kk I the 
ottom full dst 1 sharp blow on 
the top eve until it lines up 
W he lined as perfect as 
1) ib] ishing mandrel tn 
the larger than 
the ot] f itside or wedge 
side t ‘ vidtl the eve and allows 
f two | thi v« ‘ being used nd 
keeps the |] le alw tight if the wood 
| een ed it should 

| t igh sl heat ( cherry 
red, 1 nd put in the lime, dry 

( ‘ I leave 
half ' it fill , cs 
hi Ip 1] 1 tl f 
‘ ‘ y ‘ ) ' t to 

' ] t rs ing 
careful to 1 t id a water 
] , ] d t peen 

1 polis ‘ { is cool 
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heel 





and 


average 


lor run 


iit | 


owly in oil, 


When 
depends in a 
few words 
more tools 


hard 


a much 


1 1 
lan Dy 


yy heating 
in mind in 


are a g od, 


as a hard 
hand of an 
should be 
tempered 
tool. 


~hoke d 


with the com 


gives a very 
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Fig. 8 and the oval mandrel with th 
proper mpering makes an exceedingly 
rong shape and at the same time pleas 
gy in appearance. It may be thought 
somewhat difficult to keep the taper thus 
wn when forging, but it will be found 
easier and far less work than getting the 
tock down to shape in Fig. 7 


Some Interesting Shop Tools and 


Methods 


lhe shop of the Wells Bros. Company, 
Greentield, Mass., 


teresting examples of concrete 


contains some very in- 


construc- 


tion, among them being the method of 
mounting the row of milling machines, 
shown in lig. 1. These are small special 


ind 
«alll 


all mounted 


machines for fluting reamers similar 


work and, as will be seen are 
concrete 
shaft 


each 1s 


support. Be- 


the 


continuous 


the 


on a 


hind them is which drives 
independently 


lutch 


whole row, but 


and 


friction « 


connected by a con 
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each machine. Lubricant is pumped from 


the main supply up through the pipe at 


delivered to each machine as wanted. 
drip from each machine is connected to 


all pipes being concealed in con- 


covered with iron plates so as to 


ire a number of other interesting 
applications of concrete in this plant, such 
as a huge base for the chimney, which, 
in order to be in the desired position had 


similar to those shown in Fig. 1, 
benches in the shipping room in the shape 


and next to the floor, has a thin concrete 











MACHINES FIG. 2 

















FOR 





FLUTING 


LONG 





TAPS riG. 4 











SPECIAL LATHE FOR FACING AND TURNING AT THE SAME TIME 
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making a_ rather 


flect 


unusual application. 


the air upward, 
A closer view of one of these machines 
shows how it is rigged up for fluting a 
of Che work 
inclined table 


special form reamer. is 


held between centers on the 
and the shapes of the flutes are determined 


by the former shown very clearly at the 
back. This also indexes the number of 
flutes, being made especially for this class 
of work 


Another milling-machine 


fixture 


interesting 
which is a new 
taps to be fluted 


s shown in Fig. 3, 


device for holding long 


In the position shown, the fixture has 
been tilted up so as to allow the long 
tap shanks to be inserted in the chuck 
\fter this has been done, they are 


brought to a horizontal position when the 
chucks automatically close on the shanks 


and the outer ends of the taps are sup- 
ported in the centers shown. 
These centers are worthy of careful 


notice and consist of hardened-steel disks 
with a projection on one side and a de- 
pression on the other. In the position 
shown, the depression or female center 
i ) support the outer end of 
by the central 
screw, this can be reversed and the male 


In 


is in position t 


the taps, but loosening 


center brought into position for use. 


either position they are very rigidly sup 
ported and give a very substantial back 
ing for the taps being fluted. 

[he chuck jaws are controlled by the 
clutch lever shown at the back, these be- 


cted upon by spools controlled by the 
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back. The crank handle shown at the 
side on the incline portion of the figure 
is for indexing taps so as to bring 


proper position. One 


turn of this handle revolves the work one- 
quarter of lution. Altogether it is 
an extremely interesting fixture and one 
which enables work to be handled very 
rapidly 

In Fig. 4 is an interesting type of sp 


cial lathe which was designed many years 


it the same time 


ig tm tTace ' torn 


50 
screw, either by hand or power, and the 
motion communicated from this to the 
other two 

Another novel feature is the indle 
shown just above tl ose of the spindl 
[his carries what may be called halt 
washer and consists of a steel plate with a 

lf circle cut out of it, the same diam 
eter as the spindle of the lathe While 
the work is being turned, this acts as a 
thrust collar, but after it is finished and 
while the two are being run back to the 
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5. TAPPING OUT DIES 
yoke which is shown just entering the The work is held directly on the lath 
angular slide at the back. In this posi- spindle and a tool placed in each tool post 
tion it has just begun to withdraw the or carriage These move at right angles 
spools and a little further movement re- to each other and operate both sides at 
leases the clutch lever and opens the once, through the bell crank in front. The 
chuck. When the fixture is thrown down feed is through the worm and wheel shown 
into position, this action is reversed and at the back, the worm being moved in and 
the chuck jaws act on the work as soon out of mesh by the lever in front of it 
as the yoke leaves the angular slide at the The cross slide is moved positively by th 


DRILLING FIXTURI 
starting point, this thrust washer is pulled 
out so that the work moves away from the 


facing tool enough to avoid the mark usu 


ally made on the return of the tool 
DrILL-PpRESS WorK 
big S W two very. interesting 


drill-press applications, the former show 
the extreme friction of a long 
a telescoping spindle has been 

The work shown is tapping 


ing how 


feather in 


overcome. 


ut solid dies and it was desired to al 
low the spindle to follow the tap, being 
drawn in by the lead of the thread. The 


friction, however, of the ordinary feather 
with the lead considerably and 


this 


interfered 


shown was 


to overcome the method 

devised 

perhaps be called a roller key 

ind consists of three hardened-steel roll 

side of th 
thread 


This may 


ic] auxiliary spindle, 
these allowing th« 


out of the outsid 


to draw it down 
without difficulty, 


even on pitch thread. This also shows 
n ery 1 t cl ki devices for hold 
g@ the to the tap consisting of a base 
irrving special two-jawed chuck, the 
hase itself being locked into position by 
the handle shown in front. In addition to 
this, tl quare corners of the die are 
ld in steel jaws made by cutting away 


juarter of a cylinder. These not only 
the work very securely, but also allow 


the angle of 


hold 


for any slight inaccuracy in 
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the corners of the die, each jaw being free 
to turn so as to grip its corner squarely 
It will 
drilling table 


without throwing it out of center 


also be noted that the 


con- 
sists of what is practically a large pan so 


that lubricant may be used freely without 


danger of running over the floor. 
Jics ON IR \CKS 
Fig. 6 shows three spindles of a four- 
spindle drill arranged for special drilling 
also on die work \s will be seen, this 
is a double-track table, one track being 


directly beneath the drill spindle and the 
other in front of it. The dies to be drilled 
are held in the special chuck shown and 
the of these grooved to cor 
respond with the track, there being a V 
at the back and flat in front. 

The first spindle at the left has the work 
locked 
in place as soon as the handle at the right 
has been dropped as shown under the 
middle spindle. 


bases are 


in position under it ready to be 


The stop-screws shown in 
each of these handles bear against hard 
ened blocks in the base of the work chuck 
and the front of the lever 
drops into a corresponding notch beside 
the outer track that the 
curely held without putting any bending 
strain on its support at the back. One of 
the of has a 
crometer adjustment so that the hole can 


a tongue on 


lever is se 


SO 


stop-screws each pair mi 


} 6 ° 
be located with extreme accuracy, and in 
this particular case a large hole was being 


drilled in the center and a smaller one at 


each side of it. After the stops are set 
the chuck and its base are slid from on 
spindle to the other with the assurance 


that the holes drilled will always come in 
the 


more 


right position and allowing two or 
drills 


\s soon 


to be in operation at once 
the last drilled, th 
chuck is lifted over onto the front track 
and slid back to the beginning, being un 


hole is 


as 


loaded in the meantime and a new piect 
work put in place 


Too! STORAGE 
Mr Wells has given a great deal 
attention to such details as the safe ar 
convenient storage of tools and Fig. 7 
shows his method of storing milling cut 
ters. It is somewhat unusual to find tool 
closets with glass doors, but these are th 


kind that are being installed at this shop 
as fast as possible, one of them being 
shown in Fig. 7 Che illustration only 
shows the upper part of the structure, th 


lower portion being devoted to drawers 
for other purposes. The shelf formed 
front of the glass doors is covered with 
linoleum and has light channel iro nd 
its edge 

As will be seen, tl itters are kept 
wooden pegs, four of these being mounted 
in a wooden block of convenient si fot 
handling These closets are being made 

f a standard size and these blocks can 
used on any shelf and in any order that 
may be desiral 
dependent unit which can be indexed 
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seem best And if it 


some future time to 


classified as 


should 


may 
seem best at 


entirely change this classification or ar- 
rangement, it is only necessary to shift 
these blocks in any way you desire, the 


closets remaining as before. This has the 
advantage of keeping cutters away from 
the 
it all times and of being able to see almost 


dirt, of having them readily accessible 


it a glance, or at least with the minimum 


of effort, just what is in stock. Grinding 


wheels, and in fact any similar tool which 


lends itself to this treatment, are being 


stored in the same way which is proving 
very satisfactory 


In the other furnace used for small 


work, the heating chamber consists of a 
series of 14-inch tubes around which the 
the desired 


heat them to 


passes heating 
degre The 


ranged in half trays, made by cutting iron 


work to be heated is ar 
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those departments know at a glance that 
there is nothing unusual in this part of 
the work and they pay no attention what- 
ever to the special instructions for the 
other departments. 





Gaging Heats for Hardening 
Carbon Steel 


By James CRAN 
This subject has been freely written 
upon and discussed; still some of the 


upon the gag- 
to have been 


most essential information 
ing of heats seems to me 
omitted. 

Writers almost invariably give the tem- 
or Fahren- 
should be 
This is all 


perature, either Centigrade 
heit, to which 


heated before it is quenched 


carbon steel 








ye 


Sa es * ” 
win ale 





FIG. 7. METHOD OF STORING MILLING CUTTERS 


/ 


pipe in half and pushed into these tubes 
itself. In this way they 


are surrounded by the heat and are heated 


in the furnace 
with extreme uniformity, being quenched 


in brine as is usual with tools of this 
kind 

In the endeavor to avoid duplicate work 
of either orders 
blank that 


“are of special 


unnecessary handling 


1 material, a form of order 
devised to 


work is interesting as being a step in the 


} ; 
iS een ake C 


ht direction. This portion of the order 
a ae ee ‘ ” : 

lank is divided into sections, one being 

lI d for each operation. By doing this, 

it is only necessary to write in each place 

whatever special instructions may be nec 

work in hand and none of 

partments need to know any 

thi t rest of the work. If thers 

+ ; ] > 

( ) n I nead rT 

9 Flutin men it 


very well as far as it goes, and would 
be easy to put into practice, providing 
every worker and hardener was 
supplied with the right kind of heating 
pyrometers, 


steel 


appliances, together with 
thermometers and other accessories that 
gage heat any 


borne in 


enable him to to 
But it 
this 
research, 


would 


degree must be mind 


that advance and 
hardening 


which 


even in age of 


scientific the only 


equipment of numerous concerns 


are otherwise uptodate is the forge fire 
and a bucket of water 
Hardeners who, of necessity, must use 


primitive and obsolete equipments, of the 


kind mentioned, are very little benefited 
by what is generally written upon the 
subject, and have to gage or rather 


at the proper temperature by the 


guess 
appearance of the piece while it is being 
heated 
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It takes a man of experience to gage 
heats with any degree of accuracy at all 
times, and under all conditions, without 
getting some pieces just a little hotter 
than they should be for the best results. 
This may mean the spoiling of expensive 
tools upon which weeks of labor have 
been spent. A bright or a dull day makes 
a considerable difference in the appear- 
ance of heats and sometimes the eye of 
the most experienced hardener gets off 
color, even were it possible to harden all 
grades of steel at the same temperature. 


EFFECT OF CARBON CONTENT 

The heat at which a piece of carbon 
steel should be quenched, for the best 
results, depends entirely upon its carbon 
content. Steel containing a high per 
centage of carbon requires less heat 
than that containing a lower percentage. 

Carbon is diffused throughout the 
metal in two conditions, namely, carbide 
and hardening. When a sample of soft, 
or annealed steel is examined, the greater 
part of its carbon content will be found 
to be in the carbide form. If the sample 
is heated to the proper temperature and 
quenched it will be found upon being 
tested that the carbon content has 
changed from the carbide to the hard- 
ening condition. In steel that has been 
tempered the carbon will be found in 
both conditions, varying with the tem- 
perature to which it has been heated in 
drawing the temper 

As nothing is added to nor taken from 
steel in hardening the change can only 
be in a rearrangement of the constituents 
already present in the metal. At the tem- 
perature at which this rearrangement oc- 
curs steel loses its magnetic properties, 
and is in proper condition for being 
quenched The exact temperature at 
which the carbon content of steel under- 
goes this change of form is generally 
termed the point of recalescence. 


Use oF MAGNETIC NEEDLE 


This point can be determined by the 
use of a magnetic needle, or horseshoe 
magnet. Of the two, the magnetic needle 
is preferable, as it is much more sensi- 
tive than a magnet and less trouble to 
use. An ordinary pocket compass, which 
will cost from $1.50 to $2.50 is all that 
is required. By its use every piece to 
be hardened can be tested and quenched 
at the proper temperature, regardless of 
light conditions or environments. 

In using a compass to gage heats it 
should be placed on a small bench of 
wood, or some other nonmagnetic ma- 
terial, near where the steel is being 
heated. It should be in a position that 
will allow the piece to be hardened be- 
ing moved backward and forward, within 
a short distance of the compass, and on 
a plane with its needle. The needle will 
then be attracted by, and follow the mo- 
tion of the piece, until it has been heated 
to the point of recalescence. 
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The safest plan when using a magnetic 
needle to gage heats, 1s to heat the work 
to be hardened as uniformly as possible 
until it is approaching what is generally 
known as cherry heat, or dark red, then 
trying it by moving it backward and for- 
ward on a plane with the needle. If the 
needle is attracted, heat the piece a little 
higher and again try it, repeating this 
until all attraction has ceased and the 
needle remains perfectly © still This 
proves that the steel has lost its mag 
netic attraction, or reached the point of 
recalescence, and is in the right condi 
tion to be quenched for the best results. 


GaAGING HEaTs 

Once the proper heat, for any grade 
of steel, has been ascertained, it is an 
easy matter to gage it very closely by the 
color, it being necessary only to try a 
piece occasionally when the light or other 
conditions leave any doubt as to the 
proper temperature. 

This method of gaging heats applies 
only to such pieces as have to be hard- 
ened all over, as it is obvious that the 
heating of such tools as drills, reamers, 
taps and similar pieces, that are only 
hardened on their working parts, would 
have no disturbing effect upon the needle, 
as only part of them would be _ hot 
enough to have lost the magnetic at 
traction 

Tongs used to handle pieces to be hard 
ened all over affect the needle more or 
less, and it is advisable to use a hook 
to handle the work with, while hot. This 
hook should be as near as possible to the 
same temperature as the work to be hard- 
ened. After the heat has been tested 
work can be transferred from the hook 
to tongs, for the quenching 

What would overcome the whole dif 
ficuliy would be to have a pair of tongs, 
of the pick-up type, made of brass, as 
this has no magnetic attraction whatever 
or the tongs could be made of nickel steel 
for the same reason 

When hardening reamers, taps, or any 
kind of tools that are only to be hard- 
ened on certain parts, a test piece of the 
same grade of steel should be used. The 
color can then be noted that gives the 
right temperature and the heats gaged 
from that. 

ForGeE Fire ror HEATING 

The heating of carbon steel in the 
muffle of a gas furnace or lead pot is too 
familiar a subject to need further ex 
planation here, but heating with a forge 
fire for the best results is entirely dif 
ferent, and much more difficult, especially 
if the work to be heated is of large di- 
mensions. The side next to the blast 
heats faster than the side away from it, 
thus calling for constant turning and at- 
tention in getting it to anything like a 
uniform temperature. 

It is next to impossible to heat long 
slim pieces with any degree of uniformity, 
however careful the hardener may be; 


509 


sull the forge fire can be and is used very 
successfully to heat, for hardening, such 
pieces as are not likely to warp, or get 
distorted, by their own weight while hot. 

A hollow fire is best for the purpose, 
and can be prepared by placing a wooden 
box or frame over the center after the 
ire is lighted, and packing fine green coal 
that has been dampened on the sides, back 
and top of the box or frame. Then by 
turning on the blast just enough to keep 
combustion going until the wood is re- 
duced to ashes, it leaves a hollow fire, 
well charred inside. An opening in this 
should be made, sufficiently large, to al- 
low of turning the work while being 
heated 

OXIDIZATION OR SCALING 

A bed of well charred coke, several 
inches in depth, should be preserved be- 
tween the blast and the work, and over 
this a layer of wood charcoal may be 
ised, as it has a natural tendency to 
ounteract the influence of oxygen, that 
is supplied through the blast, and pre- 
vents Ooveroxidization, or scaling 

rhe opening in the front of the fire 
may be closed with a piece of sheet metal, 
with an opening in the center, through 
which the heat can be watched, and the 
work turned 

When the number of pieces to be hard- 
ened are such as will justify going a step 
farther, the sides, back and top of the 
lire may be inclosed with brick. This 
makes an improvised furnace, with which 
very satisfactory heating may be done, by 
placing a piece of boiler plate over the 
bed of coke, thus converting the space 
between the boiler plate and the top of 
the furnace into a muffle similar to that 
f a gas furnace The opening in the 
front should be just large enough to ad- 
mit work and keep up the fuel supply, 
which can only be done by raising the 
hoiler plate 


OVERHEATED STEEL 


lhe greatest drawback with fires of this 
kind is that they cannot be maintained, 
for any length of time, at an even tem- 
perature, and, therefore, require constant 
attentior Should a_ piece of carbon 
steel in any way get a little overheated, 
it should be allowed to cool down slowly 
intil it can be handled by hand. It may 
then be reheated to the proper tempera 
ture and hardened without any deterior- 
ating effect upon the tool 

Carbon steel that has been scorched or 
burned can be restored to a certain ex- 
tent by heating to a bright yellow and 
placing in a mixture of finely powdered 
wood charcoal, rosin, fish oil, and tallow 
mixed in equal quantities to the consist- 
ency of paste. Steel treated in this mix- 
ture should be allowed to cool down be- 
fore removing from the fire. When 
fairly cold it can be forged or annealed 
and worked into tools that compare well 
with tools made from steel that has been 
carefully handled 
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for Milling Turbine Buckets 


A Rotary Milling Fixture, Special Cutters and Cutter-Driving Device 








Permit the Cutting of a Complete Disk in Thirty Minutes 
BY WILLIAM BE . SN OW 
\\ the rapidly increasing popularity its circumference with a number of notches corresponding to the nuinber of 
he steam turbine there has come to suitable bosses B, to which the bucket buckets in the wheel were cut in it on an 
the manufacturer the problem of handling wheel was securely bolted. An arbor C, automatic gear-cutting machine 
this new type of engine in shops not well which neatly fitted the bore of the bucket- 
equipped, at best, for the high-grade noz- wheel hub, was provided in the middle of Tue Rotary MILLING ATTACHMENT 
zle and bucket work demanded. With the spider, thus accurately centering the A suitable base F of cast iron was pro- 
bucket wheels of the built-up type, where bucket wheel on the fixture. A steel band vided to support the spider. The arbor 
each bucket is a separate piece, the bucket D was fitted snugly around the circumfer- C was seated in the bushing G in the 
base, permitting the spider A to be rotated 


ence of the spider and 38 accurately spaced 





can be either drawn into bars, or stamped 
out in dies at a small expense, but with 
the solid type of wheel the case is differ- 


ent In this latter type of turbine the 


buckets are out in the periphery of a large 
+1 


forged-steel disk, and the task 1s by no 


means an easy one to accomplish success- 
fully. 

\ particularly difficult problem of this 
kind arose when it became necessary to 


manufacture some turbine wheels contain- 


ing buckets of the German type, as orig- 
inally exploited by Messrs. Riedler and 
Stumpf. Referring to Fig. 1, which shows 
bucket in detail, it will be seen that it 
s of a semi-circular pocket set at 
at nele of 20 degrees with the wheel's 
{ 
PB y »\ 
. SSB\ 
ad }, ALLL: a 
rr. VO: 
LS 
FIG. I. DETAIL OF TURBINE. BUCKET 
periphe [here w 38 of these pock 
ts in each wheel. Fig. 2 shows the forg 
ing in the periphery which these buck- 
ets were to be cut. In order to facilitate 
this operation forgings of soft, open 
hearth steel of very even density were ob- 
tained These forgings were 30 inches 


in diameter and weighed 250 pounds each 


fue Rorary MiILutinc ATTACHMENT 
\lilling was suggested as the easiest 
n fa the only practical way of 
executing this work, and it was accord- 
ngly adopted \ vertical miller with a 
ed of sufficient size t ead handle the 
30-inch bucket wheel was selected. This 
miller was equipped with automatic feed 
d micrometer indexes for fine adjust- 


ments in three directions. The first step 
was to fit up a suitable rotary attachment 
for 
accurately spacing the 38 buckets. 


carrying the bucket-wheel forging and 
This 
rotary attachment, as seen in Fig. 3, con 


sisted of the cast-iron spider A, provided 


























FIG. 2. DISK IN 
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FIG. 4. ROTARY BUCKET MILLING ATTACHMENT ASSEMBLED ON A VERTICAL MILLER 
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‘accurately on its center. A detertion pin 
H, Fig. 4, was provided for securely lock- 
the spider in place in its 38 positions 


ing 
by engaging with the notches E. This 
pin was held firmly into the notches by 


means of a spring and was provided with 
a quick-thread screw to facilitate disen- 
gagement by a couple of turns with the 
hand 


Fig. 4 shows the complete rotary 
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FIG 6 CUTTERS USED FOR MILLING TUR 
BINE BUCKETS 
attachment assembled on the miller with 


the bucket wheel in place. 

As the ordinary vertical cutter on the 
miller could not be used for this work it 
was removed and a special attachment 
fitted instead. The details of this attach- 
ment are shown in Fig. 5. The regular 
cutter replaced by the arbor /, 
equipped with a bevel gear arranged to 
mesh with the bevel gear on the shaft J. 


was 
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The end of this shaft was in turn fitted to 


receive the arbor of the cutter L secured 


in place by a set screw. 


[Tue Currtrers 


The cutters for this work were 2 


inches in 
as they had 


sides of the bucket at 


inch thick, and 
top, bottom 


the 


diameter by 
and 


the 


to cut on 


same time 
so much so, in 
felt as to 
At first 
finish 
all 
big 6 


will 


main cutter 


work was unusually heavy 
fact, that 
their ability to endure the strain 


grave doubts were 


two sets of cutters were used, the 


ing cutters being 1/16 inch larger 


roughing cutters 
and it 


around than the 


shows a set of these cutters, 


be seen that in addition to the 
V the 
cutter A 


of an 


arbor is provided with a smaller 
[he buckets being in the form 
semi-circle it 
to 
cient working the 
M as it reached the full depth 
To facilitate the tool work on the 
the M 
from the arbor O, which was screwed into 


exact Was necessary 
to provide the cutter N clear a suff 


main cutter 


of the cut. 


space for 


cuttel 


large cutter was made separate 
the cutter disk so as to be easily detach 
able. This construction permitted the use 
of steel in the cutter 
without the expense incidental to making 
The arbor 


ordi- 


high-speed main 
the arbor of the same material 
and small cutter were made of an 
nary grade of carbon steel. As these cut- 
ters were frequently broken when encoun- 
tering hard the bucket-wheel 
forgings this saving in cost was an im- 
portant item. 


spots in 
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FIG. 5. CUTTER-DRIVING 


MECHANISM FOR MII.LING TURBINE BUCKETS 





FIG. 7. 


/ 


CUTTERS AT 


S71 

OPERATION OF THE FIXTURI 
The aut itic feed on the miller was 
found to be t ipid for this class of 
work, so a different set of belt pulleys 
were substituted t btain a slower feed 
[he average time required for cutting a 

















FIG, 8 A FINISHED BUCKET WHEEL 


20 min- 
roughing and for 
the finishing cut. At this rate the cutting 


of a complete wheel of 38 buckets took a 


complete bucket was found to be 


utes for the 10 minutes 


trifle over two days, but one man could 
easily run two machines on this class of 
A steady stream of oil was sup- 
small 


work 
plied to the cutters by means of a 


-: 
Vv , 





WORK ON A TURBINE DISK 
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rotary pump, which served the double pur advantage that should the miller be re 
pose of lubricating the cutters and wash quired for other work at any time it is 
ing the chips away from the work. If the very easy matter to remove these simple 
chips were permitted to accumulate they fixtures and re-transform it into a plain 
invariably got under and scored the sur- milling machine again. 
faces of buckets lig shows one 
of the cutters at work in a forging. Fig. 8 Device for Accurately Locating and 
show i finished bucket wheel. ‘We 

lig. 9 shows the method adopted for Dnilling Holes 
cutting a radial type of bucket. In this pacatigea: 
case the rotary attachment A which car By W. E. Barnarp 


ries the bucket wheel is placed upon the 
tilting support B and set at the required 
s of the 


lhe tool shown in the illustration here- 


distance with will be found valuable, especially to 


n 


20-degree angle by mea 




















FIG. Q. ROTARY FIXTURE SET TO CUT A RADIAL TYPE OF BUCKET 
piece C. The special attachment, shown’ those who work on flat metal. It is pos- 
in Fig. 5, is not required in this case, as_ sible to drill a hole within one-thousandth 
the cutter can be placed direct in the head of an inch with the device. Fig, 1 shows 
of the miller in the regular way the four parts necessary to obtain the 


desired results. The jig is made of tool 
steel, hardened and ground, the bushing 
being square with the bottom of the jig. 
The bushing is hardened and ground and 
hole lapped out 0.125 inch. The cen- 
and spotting tool are hard- 


[he above apparatus has been in con- 
stant use for the past four years, during 
which time bucket wheels, 
ranging in size from 15 to 36 inches diam- 
eter, have been satisfactorily cut af very the 


hundreds of 


moderate cost. It possesses the further tering gage 
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ened, ground and lapped to fit the bush- 
ing. In using this device the first thing 
to do after center-punching the place to 
be drilled is to place the jig on the piece 
and insert the centering gage, bringing the 
point to the punch mark and while clamp- 








Wh 











FIG. I. JIG AND TOOLS FOR ACCURATE DRILLING 
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FIG. 2. THE JIG CLAMPED ON THE 


ing the jig to the work hold down on 
the centering punch to keep the jig from 
moving; then after the jig is clamped fast 
put the spotting tool in the drill press 
and spot the work to the required depth, 
finishing with a drill. Fig. 2 shows the 
jig clamped to the work and the centering 
tool inserted in the bushing. The center- 
punch are 
as indi- 


ing gage and center points 
ground down to the same angle 


cated in Fig. 1. 





Inventions by British women are broad- 
ening very much in their scope, and are 
now including many articles with which 
would suppose not be 
intimately acquainted. 
are now granted to British 
Formerly these patents were con- 


women would 
About 600 patents 


an- 


one 


women 
nually. 
fined to the dainty order of things, but 
cover the broader sphere of 

Some of the more effective 


they now 
mechanism. 
recent improvements in sewing machines, 
automobiles, and even marine engines and 
have been patented by British 
women. Patents for inventions relating 
to flying machines have been applied for 
by British and they have also 
directed inventive attention to railroad 
cars and to wireless telegraphy 


motors 


women, 
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he Tempering of High Speed Stee 


Simple Methods. Barium Chloride, Sand Pan, Metal Baths, Oil Baths 


and Electricity as Used for Tempering. 


Degrees at Which to Temper 





B Y 


Some allusion has been made to the 


peculiarity of high-speed steel, that the 
fitness of a tool does not depend on ex 
treme hardness, but upon the very differ 
ent property of red-hardness. By virtue 
of this it resists the tendency to become 
soft, or rub away under stress, after hav- 
ing become considerably heated, either 
through the heat generated in working, 
rr through being intentionally heated, 
subsequent to the hardening process 
Extreme hardness is frequently a detri 
ment to a high-speed tool, since it has, 
generally speaking, brittleness and internal 
strains for its concomitants Che latter 
are set up by reason of the unequal hard 
ening of the interior and exterior por- 
tions; and the damage they may cause 
has been repeatedly referred to. Only 
small and rather regularly formed tools 
are measurably free from them after hard- 
ening. It has likewise been shown that 
brittleness is ruinous in tools whose work- 
ing parts have overhang to such an ex 
tent that there is not sufficient backing to 
prevent crumbling of the cutting edges. 


BARIUM-CHLORIDE HARDENING 

\ special method of hardening with the 
barium-chloride process has been recom 
mended as in large part overcoming this 
difficulty. Even when this special method 
is used, however, and always in the case 
of tools hardened by other methods, it is 
desirable, and unusually necessary to “let 
down” this hardness and relieve the strains 
by tempering. 

This treatment can be carried to any 
desired point and practically all strains 
relieved, and the toughness of the over 
hanging portions of the tools restored to 
whatever degree is required for maximum 
efficiency. This is determined very largely 
by the nature and use of the tool, as in 
carbon-steel tools 

\bout the only tools which are not 
benefited by tempering are those of the 
heavy lathe and similar types, with well 
supported blunt noses. These are ord 
narily set at work without any heat treat 
ment after hardening and grinding 

The tempering here recommended does 
not correspond precisely to the low-heat 
treatment of the Taylor-White process, for 
the temperatures are considerably below 
the minimum limit of the range recom 
mended in that process. It corresponds 
almost exactly to the tempering of carbon 
steels, though the temperatures are, in 
general, somewhat higher, and perhaps 
maintained rather longer 


SimepLteE Metuops oF TEMPERING 


As in annealing and hardening, so in 


O. M. 


} 


tempering results of a more or less uncer 


tain sort can be ybtained with very crude 
appliances, or perhaps none at all \ 
forge fire and a nail keg have been used, 


although such crude apparatus 1s not at 


all conducive to accuracy and uniformity 
in results Che latter was used to provide 
a rather uniform condition of light by 
which to judge the colors.” In this way 

tool-holder steel, such as is used for 
light cutting, may be heated until it 
reaches a dark straw color and then cool 
ng in the oil bath, or the air blast, as 
vhen hardening \ greater degree of 
softness is obtainable by allowing the piece 
» cool in air; and a still greater by rais 
ing the temperature until it reaches a 
greenish tinge, and then slowly cooling. 
Seme tools are bettered by following this 
treatment by another, in which the tem 
perature is raised to a faint red, just pet 
ceptible in the dark 


I DGING COLORS 


Important changes take place in high 
speed steels within very narrow limits of 
temperature, not only within the harden 
ing range, but also within the recalescence 
and the tempering range. And while th 
colors, through which the surface of a 
piece of steel successively passes while 
being heated, are indicative of the tem 
peratures, it must be remembered that 
these colors are not only difficult to dif 


ferentiate, even to keen and’ experienced 


eves; but that the judgment concerning 
them 1s easi ffected by variations in the 
light. 

lhe range of colors extends from light 
straw to purple, or from 425 to 530 d 
rrees lTahrenheit It is readily seen 
therefore, that xceeding care must be 
sed in tempering to obtain just the ré 


aer to do this suit ible ippliances are fré 

quisite, and trying to temper high-speed 
teel in a forge fire, ; regular thing, is 
lly 


TEMPERING WITH A SAND PAN 


\n oven furnace can be used with 
moderate degree of success, if it be capa 
ble of having its temperature regulated 
with extreme nicety and provided with a 
pyrometer for gaging t same bhis is 
little cheaper, if any, than the oil pro 
cess, though it is available where the 
umount of work is so small as not to war 
rant the installation of an oil furnace in 
iddition to the general utility oven fur 
nace 

\ rather better method involves the use 


f a metal sand pan heated by a suitabl 


sk CA & RAR 


gas or oil burnet lhis is recommended 
several makers of high-speed steel, and 
gives: fairly accurate results when the 


emperature is carefully regulated by fre 


quent ervation t the pyrometet Che 
pan should | T ( and deep enough to 

nt ple ppl clean and well 
dried sand [he tools should be immersed 
in the sand and brought to the desired 
emperature without trouble, if the pyrom 
eter is frequent ead [his method 1s 
lso very good where there is no pyrom 
eter as the temper lors are readily 
served 


BATHS FOR TEMPERING 
Where the tools are small and it is not 
desired to provide extensive equipment the 
method can be used that consists of heat 


ing the tools in baths which melt at pre 


determined temperatures. The difficulty of 
keeping the baths at the melting point 
makes the method somewhat uncertain for 
rise of a very few degrees is sufficient 
to give a very different result 
Any sort of melting pot Iarge enough to 
temper the tools in, an alloy that melts at 


the temperature required, and any suitable 
re fhat can be easily regulated, is all that 

required The tools should be placed 
in’ the melted alloy and kept there until 


completely and uniformly heated This 
takes from ten to twenty or more minutes, 
nd depends upon their size and form 
[hey can then be allowed to cool in air 
If the net loes not chill d_ set 
nd t tool hen it is first placed 
in t bat the temperature is to high 
nd sl d if nee regulated In or 
er to keep t bath fluid, the tempera 
t e s ild intained slightly above 
the Iting point This should be cor 
dered when preparing tl lloy suited t 
he kind of tools to be tempered, and the 


nixture should be proportioned that its 
nelting point will ! few degrees below 
en, Deen 2 to he m ined 
It S . ‘ c ttic t to se t iD- 
lute precisi easurement ft 
eh temp 1 the determination 
t tl lerate ones used in 
tempering is usu lis ittended with more 
or less nceertaimnty Even when the most 
perfect instruments are used the personal 
equation f the observer enters into their 
handling and into the observations 


One disadvantage that very much limits 


the usefulness of this method is the im 
possibility of varying the temperature of 
the bath without keeping in stock a con- 


siderable number of alloys 


Che following table gives a list of alloys 


that melt near enough to the tempera- 





574 
tures given for all practical purposes. In 
the case of the iinseed oil, however, it 
boils instead of melts 
Melting 
Point in Color of Steel at 
Composition of Degre lemperatures 
Bat! kali Given 
Lead a rin 
14 s 420 Very faint yellow 
15 Ss 130 Faint yellow 
16 s 440 Light straw 
17 S 450 Straw. 
18.5 S 460 Full straw 
20 S 170 Dark straw 
24 Ss 1S0 Old gold 
28 Ss 490 Brown 
38 8 510 Brown, with pur- 
ple spots 
60 8 530 Purple. 
96 s 550 Deep purple. 
200 560 Blue 
575 Polish blue 
Boiling linseed oil 600 Dark blue 
Melted lead 610 Gray blue 
Melted lead 630 Greenish blue 


The designation of colors for the sev 
eral temperatures given is somewhat ar- 
for color discrimination again is a 


ind experi 


bitrary, 
matter of personal judgment 
light 


already pointed out. 


ence, as well as of conditions, as 


has been 


Oi ‘LEMPERING 
A well equipped hardening plant will 
have a good oil tempering furnace. This 
consists of a tank of switable size and 


form to contain an ample supply of oil, 
a furnace for maintaining the 
ture at the requisite point, and a high heat 


tempera- 


thermometer, or preferably a pyrometer. 
As it is to regulate the tem- 
perature degrees, the 
furnace must whose heat can be 
controlled to \ gas furnace is 
on that account preferred. There should 
be a basket of perforated metal, or of wire 
facilitate the removal of the 


necessary 


within a very few 
be one 


a nicety 


netting to 
tools. 

The basket and contained tools may be 
placed in the oil while the latter is still 
cold, but it is better to first raise the tem 
perature of the bith to something like 400 
degrees Fahrenheit. Since the main pur 
pose of tempering is to relieve strains, it 
is well to avoid plunging tools into a bath 
much hotter than this, for to do so would 
heat the projecting and exterior portions 
up new strains, which 
then have to bh The 
heating which allows the heat to penetrate 
as it 


so rapidly as to set 


vercome gradual 


rises, softens the exterior 


p yrtions 


enough to allow a readjustment of the 
molecules under stress, while at the sam«¢ 
time it leaves the steel less hard and mor 


tough according as the temperature is high 
low 


7 he 


be raised to the point requisite to the t 


within the tempering range 
bath should 
0ls 


left immersed for some 


or 


iture of the oil 


temper 


1 


in hand, and these 


fifteen minutes or more; the time depend 
ing somewhat upon their size and shape 
Large tools ould remain in the bath 
longer than is necessary for small ones. 
The latter are not harmed by remaining 
in the oil, in case it is desirable to temper 
large and small tools’ simultaneously 


Only tools requiring the same degree of 
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heat can be tempered at the same time. 


suspended in the bath 
When removed 


Large tools may b 
in any convenient manner 
from the bath the tools should be allowed 
to cool down, in air, without further at- 
tention. Large cutters and dies are often 
left to cool off in the oil 

Che oil used may be 
kind: that best suited being the so-called 
oil produced from 


any rather heavy 


heavy or black cylinde1 


petroleum. fallow is sometimes used. 


[he former can be raised without trouble 
tc as high a temperature as is necessary 
One variety it is said, can 


850 


in tempering. 
be raised to from 750 to degrees 
Fahrenheit without difficulty, and this is 
the temperature at which steel begins to 
turn red. 

[EMPERING WITH ELECTRICITY 


Drawing the temper by the heating 
effect of the electric current is possible, 
though not much practiced commercially. 
This method is useful if the barium pro- 
cess is not available, for hardening cutters 
that have a central opening and require 
the body to be tough, with the cutting 
edges well hardened. 

A vise and mandrel suited to the work 
in hand can be connected to a circuit and 
resistance regulator, as in electrical hard- 
ening. The tool having been slipped over 
the mandrel, and fitting loosely upon it, 
the current gradually turned on 


and the heat brought up to the required 


can be 


point. 
Evidently the central 
cutter is heated first, and also most heated, 


portion of the 
unless the operation be continued for a 
considerable time, consequently the outer 
portions retain their hardness to a much 
the central, the 
latter are correspondingly toughened. 


greater extent than and 

It is possible to duplicate any previously 
adopted degree of temper in tools of the 
by merely using the 
The 


rather limited in its applications because 


same form and size, 


same current regulation. process is 
of the difficulty of accurately determining 
and regulating the temperature of the sur- 
faces of tools of various shapes and sizes 

This method is an improvement upon 
the simple and well known expedient of 
heating tools by the insertion of a hot rod, 
somewhat smaller than the opening in the 


1 
tool, 


and whirling the latter until the de- 
sired color appears upon the surface 
NECESSARY 


Certain makers of high-speed steel state 


that 


FOR TEMPERING 


while tempering after hardening is 


desirable in the case of their particular 


not essential. The statement 


steels, It Is 
is not sufficiently accurate. Tempering is 
not essential in the case 
steel tools of 


class, if 


of any high-speed 
certain classes, or of 


moderately effective work 


any 
only 
be acceptable. The proper tempering of 
carbon steel is even more particular than 
the hardening: and if this is not exactly 
true in the case of high-speed steel tools, 
tempering them to suit the requirements 
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of the particular service required of them 
is highly important. 

The failure to get desirable results from 
the use of high-speed tools can almost 
invariably be traced to improper harden- 
ing, or more likely, improper tempering. 
It is exceedingly important, therefore, to 
have at hand suitable data, in order that 
the proper tenmper, as well as the proper 
hardening heat, may be given every tool. 
Such data have not heretofore been avail- 
able for general use, each user of high-speed 


tools having to depend almost entirely 


upon his own experience and observation. 

Some system of recording accurately 
the treatment of particular tools is ab- 
solutely necessary in order to arrive at 
determinations in the special cases that 
arise wherever many tools of various sorts 


used. 


are 







EMPERATURE AT WHICH To Draw TooLs 


The following data as to tempering 
tools are accurate for practically all makes 
of good high-speed steel, and cover in a 
The 
temper of high-speed tools is, in general, 
drawn (when they are tempered at all) 
farther than is done with car- 


general way the range of these tools. 


somewhat 
bon-steel tools. 

Roughing lathe tools, and all tools for 
heavy rough cutting, are left untempered. 
Large reamers and drills with heavy 
stocks are drawn at 440 degrees Fahren- 
heit, which is equivalent to a light straw 
surface color. Ordinary drills, small 
reamers, and other tools having rather 
light stocks or bodies and subject to con- 
siderable torsional strains, are drawn at 
460 degrees Fahrenheit, or a full straw 
Threading dies and taps, 490 de- 
Fahrenheit, dark straw or 
brown yellow. Ordinary milling cutters 
and the like, 400 degrees Fahrenheit, or 
Punches, stamping or cut- 


color. 


grees very 


faint yellow 
ting dies, and shear blades, 530 degrees 
Fahrenheit, purple. Chisels, snaps and 
like tools subjected to sudden shocks, 570 
degrees Fahrenheit, or polish blue. Wood- 
working tools of nearly all sorts, 525 to 
625 from 
light purple to greenish blue, according to 
shape and kind of wood to be cut. Brass 
working should be drawn from 20 to 30 


degrees Fahrenheit, which is 


degrees lower than iron- or steel-cutting 
tools of the same kind. 





All navigators will be interested in th 


which from Liverpool that 


Sir Oliver 


news comes 


Lodge 


completely clearing away for a radius of 


recently succeeded in 


a thick fog by means of electrical 
discharges. The Marine 
that the Lodge system consists of driving 
electricity into a fog-laden atmosphere at 


60 feet 


Journal states 


a very high voltage from a series of disks 
The 
directly upon the constituents of the fog, 
the electric influence whirling these hither 


at the tops of poles. current acts 


and thither, causing them gradually to 
fall to the ground. 
made of the apparatus in London. 


A test is soon to be 
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Machining a Large Elbow drill clear around the circle and drill all ductions by the general engineering 

* : of the holes without shifting the machine. branches of the same industry. ‘These dis 

? We regret that no photograph showing the putes were, to the outside observer, con 
An interesting job by the Buffalo Foun- drilling operation was obtainable. ducted more in a spirit of pugnacity than 
dry and Machine Company, Buffalo, N. Y., with any real idea of successful resistance, 
on the large boring machine built by “ . T the net result being the practical accept- 
Beaman & Smith, Providence, R. I., and British Industrial Notes ance of the employers’ terms and the in 
described on page 242 is shown herewith RO clusion of such branches of trade as the 
| The elbow is a steel casting, 8 feet inside By James Voss woodworkers, shipwrights, molders, boil- 
diameter, and weighing about 12 tons. In ; = ermakers, etc., in the terms of settlement 
addition to milling the faces, the foot, Little of a cheerful character is to be imposed by British engineering employers 


shown uppermost in this case, was also recorded in connection with British indus- on the operative engineers at the termina- 
the great strike and lock-out of 
idea of the size of this boring machine with the experience of other countries the 1897-8. It may be remembered that these 


milled in the same way. This gives a good trial matters during 1908. In common. tion of 


After these operations were completed boom of the prece« 


- 


ing few years culmin terms left the employers in a much more 

















MACHINING AN EIGHT-FOOT STEEL ELBOW 


the elbow was turned so that the flanges ated toward the end of 1907, and the suc dvantageous position than before as re- 
were horizontal and these drilled for the ceeding contrast was so marked as to lead gards freedom in workshop management 
bolt holes by using a No. 2 Bickford full to a depression of almost unprecedented and the utilization of semi- and_ full- 
universal radial drill with a speed box, severity. This involved threatened reduc sutomatic machines by semi- and quasi 
directly attached to a five-horsepower tions in wages, which were keenly re- skilled labor, and lowered considerably 


A. C. motor, with a rawhide pinion and_ sented in a number of instances, with re- the potential value and power of resistance 


cut gear. The column was removed with sulting strikes and lock-outs of a disas to change of men who had previously per- 
its attachments, from the bed of the drill trous character. f ed skilled work merely by rote and 
press and bolted to a plate, which was in Early in the year the shipbuilding indus- iteration 

turn, bolted to heavy bars running across try was disturbed by a strike against re- Then, in a falling market the cotton 
the flange face and bolted to it. The duction of wages on the part of workmen spinning operatives struck against a 5-per 


column of the drill was set to about the employed in the shipwright departments cent. reduction of wages, and after a 
center of the elbow, and in this way they of the northeast coast concerns, followed seven-weeks’ stoppage practically acceded 
were able to swing the arm of the radial later by stubborn resistance to similar re- to the reduction, and, though some bene- 











570 


fit was experienced by the trade in general 
partial clearance of accumu- 
strike like that of the 
brought incalculable 


through the 
lated stocks, 
shipbuilding trades, 
distress in its train to many thousands of 
mbatants in the 
ie carrying and distributive 


the 


helpless nonce: shape of 
employees of tl 
interests and the hosts of machine-making 
and subsidiary industries directly depend 
ent on the working of the cotton industry 
CHANGES Due To AuTOMATIC MACHINERY 
matter of automatic 
and similar tool manipulation 
and its effects on workshop procedure and 


the [ 


the 
machine 


Reverting to 


personnel, an aspect, perception of 
which is perhaps as yet scarcely adequate, 


is the tendency of such methods of work- 


ing to encourage the manufacture of 
standard designs and productions, with 
consequent keener administrative and 


works organization and an accompanying 
output. For 
this 


of variety of 
practically unnoticed 


effect as 


diminution 
some time past 
has produced such an 
itself to the attention of 


engineering 


tendency 
forced 
sections of the 
working business who formerly considered 
themselves practically immune from dis- 


to have 


and metal- 


turbance. 

Draftsmen of the routine variety, and 
patternmakers are distinctly up 
against the effects of the changed condi- 
tions, and can scarcely fail to find the 
need of closer association with workmen 


now 


employed in the heavier and more clothes- 
soiling departments of engineering. Pat- 
ternmakers unquestionably in the 
past been granted a wider latitude in ‘the 
methods of working, 


have 


if choice of 
means whereby the ideas of the 


matter 


and the 


designer are expressed in actual metal, 


than the other craftsmen concerned in 
engineering and machine-making gener 
ally. In the nature of things this liberty 
cannot be altogether withheld even by 


those who might be desirous of so doing, 


amount of work current in many 
shops would not justify the installation of 
special woodworking machinery and labor 
But the 


multiplication of 


is the 


Saving system devices over-all 


effect of the business 


making a specialty of patternmaking for 
the trade in general, and the reduction in 
regularly turned 


he number of designs 


out by manufacturers has resulted in what 


will probably prove a permanent reduction 
ratio of patternmakers employed 
in metal-working industries to 


of artisans of all the 


in the 
the whole 
trades 


number em 


ployed 


[NDUSTRIAL TRAINING 
As in the 


trial training of all grades of employees 


States, the question of indus 


in the engineering industry has been 
prominently in evidence during the year 

It is recognized that many youths have 
no bent toward the more theoretical aspects 
but are still capable of 
making, within limits, valuable workmen, 


and a 


work, 


f their 


as thev are possessed of energy 
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willingness to do actual manual work day 
in and out without experiencing any feel- 
that if 
such youths are encouraged to acquire the 
intelligently 


ing of monotony. It is also seen 


ability to read a drawing, 
handle tools, and display punctuality and 
good, general attendance, employers may 
well be satisfied. Other classes of appren 
tices whose predelictions are in the direc 
tion of the designing and administrative 


aspects of engineering, while not released 


from their fair share of work-shop and 
routine work, are allowed facilities for 
the pursuit of their special studies. The 
results so far are considered worth the 


trouble involved. Of course, except in the 


case of individual employers or directors 
enthusiasm in such matters is scarcely to 
be looked for, as British employers seldom 
undue 


direction of encourage 


less problematical new 


the 
more or 


err in 
ment of 
departures. 


INSTRUCTION IN VARIOUS DISTRICTS 
Manchester district, in addition 


and techno- 


In the 


to excellent evening science 


logical classes, a special all-day class is 


held on Mondays and is attended by se- 


lected apprentices of a certain standard 


of attainments, who are alternately paid 
for the time absent from work, or have 
the class fees paid by the employing firm. 


By this plan home lessons can be prepared 
the week 
time-wasting and 
school 


evenings of 


the 


on the remaining 


without involving 
from 


fatiguing and 


necessarily performed by evening students. 


journeys to 


The plan meets with tolerable success, its 
being due to the action of the 
have 


initiation 
local educational 
tried hard to ascertain what employers, 


authorities, who 


apprentices and parents really want—if 
they really want anything at all. 

In the Bolton district a number of em 
ployers pay the night-class fees, in certain 
subjects, for their apprentices, and gener- 
ally, act in the 


tional bodies, some pains being taken to 


conjunction with educa- 


insure regular attendance during the win- 


general results are considered 


At Derby several concerns give 


ter. The 
favorable 
a small of wages to apprentices 
who attend the classes well and display 


increast 
general diligence. This action had the im- 


mediate effect of largely increasing the 


number of students, the accommodation 
having to be enlarged, as parents, seeing a 
palpable cash benefit, exerted pressure on 
Probably gre: 


be taken in the 


general inter- 
subject if the 


the boys iter 
est would 


financial gain were more directly apparent 


PROBLEMS OF THE FUTURE 
\ number of influential men—few of 
whom, however, are directly engaged in 


industrial administration—are urging on 
British employers and public the urgent 
advisability of apprenticeship to 
manual crafts, with a view to a diminution 
in the amount of casual “unskilled” labor 

\ few 


to inquire whether the percentage of un- 


employers now appear inclined 


everyday 
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employment caused by the introduction of 
improved machinery does not increase at 
such a ratio in advance of increased de- 
mand for products caused by the cheap- 
ening of production and selling 
prices, as to constitute a menace to the 
general weil being. As one employer re- 
marked, it is not much use making bigger 
profits on a larger turnover if unduly in- 
As 
has remarked this 
journal, increased production, no matter 


costs 


creased poor-law taxes are the result. 
been editorially in 
how obtained, appears in the long run to 
in all sorts and conditions of men 
working harder for the 
before or its equivalent, and the Twentieth 


result 


same money as 


century will have to answer many ques- 
tions it raises. 
MACHINE-TOOL BUSINESS 


In the machine-tool manufacturing and 
selling industry no decidedly outstanding 
feature is noticeable, though certain gen- 
eral tendencies have gained ground dur- 
ing the year. One is the increasingly 
cosmopolitan and comprehensive lines on 
which the principal machine-tool and ac- 
cessories dealers run their business. For- 
merly, high-class American, and medium 
British tools were chiefly dealt in. Now, 


German tools have in many _ instances 
proved excellent lines to handle, and the 
number of British machines, and_ their 


types, marketed by agents shows a de- 
cided increase. Tools formerly almost 
wholly of American origin, as universal 
grinders, special turret lathes, light and 
medium drill presses, etc., are now regu- 
larly built to stock by British builders and 
their output more or less fully disposed of 
the 
dealers themselves show an increasing dis- 
tools on their 


through merchant channels. Again, 


position to manufacture 
own account as there is now little mystery 
allowed to attach to the production of ac- 
curate work and-specialists in almost any 
line can easily be engaged. Consequently 
in certain cases it may be easier for an 
established firm of com- 
mence manufacture than for a manufact- 
a satisfactory 


merchants to 


uring concern to establish 
merchant department. 

One definite result of the developments 
of the last few years would appear to be 
the spread of the critical faculty among 
British tool users, so that neither British, 
\merican nor Continental tools now have 
the benefit of any special glamor to as- 
Consequently all builders 

and perhaps in particular American 
builders—will need to concentrate a con- 
siderable amount of consideration on the 
selling end of their enterprises if they 
desire to reap the full benefit of the next 


sist their sales 


trade revival, which it may be hoped will 
be of a more even and prolonged char- 
acter than the last. At the time of writ- 
ing there appears a fairly prevalent feel- 
ing that rock bottom has been touched 
and that the next movement will be, if 
but very slowly, in the upward direction. 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 


Widening a 6x4x15-foot Niles 
Planer 


We had a 6x4x15-foot Niles planer, th 





largest in the shop, and on it were planed 


some air-compressor beds [his planes ‘- 


was bought some four years previous ta 








meet the existing conditions and allow a 
liberal margin for expansion of castings to 


be planed as the size of the machines in 
creased. But the day came, as it does with '*, Two Faces in Line” ~ 


many manufacturers, that the castings out A 

grew the planer. One day we had a du Cc , 

plex air-compressor base 98 inches wide i | 
th — : 


This base has finish on two sides » top 


a " lousiu 
and the bottom | 


An open-side planer was out of the Y , . 
le ae ia | 


question as the top and both si 











to be planed simultaneously / te yl” late > : 

The next idea was to buy a larger planer ' Ya ‘ 
with the promise of delivery one vear off FI - HE DISTANCE PIECE 
and a compressor due in three months 
This also was out of the questio1 There be speeded to suit the job It has beet bolts which hold the housing to the bed. 
was one thing left—to widen the planer, running three years and is a success he six bolts were a good in the dis 
and this we decided to do ll cut Fig. 2 shows in detail the piece put be tance piece C and the housing. They were 
ting speed of the table was 20 feet, as was tween the bed and housing to widen the transferred from the housing to a plate, 
also the return It was also decided to planer At the top a new arch was re which was in turn used for a jig for the 
add a change-speed box which would give quired and also a new rail. The lug at A distance piece 
four cutting speeds, of 20, 25, 30 and 35 1s to take the weight of the housing. Be Claremont, N. H 1 C. DuFRESNE 
feet, with constant return of 35 feet tween the two lugs B and the bed wedges — 


The planer, in Fig. 1, as it is now, can were driven to take the shear off the six 
An Information Form for Special 


Orders 








) | 
Possibly 


following brief description 


of a special form, recently adopted by one 
of the leading manufacturers of machine- 
Furnished this Order 
ED ee Ae ‘ Memorandun 
Patter Materia 
| 
» | ’ ae | 


N INFORMATION FORM FOR SPECIAI RDERS 


specialties in New England, will be 


iiterest tf managers eng rs 
( rge qu t Ss, etc 

Frequent! t s are received f a 

| with features lapt it more 
roughly t req ents of the 
purchase Sucl changes trom. the 
standard sometimes require considerable 
espondence, resulting the accumu 


' 


FIG. I. THE WIDENED PLANER lation of many letters (all the letters be- 






































































ing kept together, with carbons of the 
outgoing letters attached) lo avoid the 
necessity of reading through the entire 
collection of correspondence, the form 
shown in the cut was devised, and has 
proved helpful and a_ time-saver. 

This form is carefully filled out after 
the shipment is made, and attached to the 
papers (on top) so that when a duplicate 
order is placed the whole matter is sum- 
marized fully on this sheet. 


New 


London, Conn 


A Novel Keyseat Cutter 


[his 


ment 


attach 


interest It was 


shows a milling-machine 


which may be of 


designed for machining short, narrow key- 


seats, in which side and end fit only were 
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hole, and I think it is new. It beats any 
end mill scheme I have ever seen. 
Jersey City, N. J. J. W. THAYER. 


Counterbores with Round Steel 


Cutters 


[he drawing shows a counterbore which 


| have designed. I have made three of 


each size and they have proved to be good, 
tools Che the 


dimensions for the different sizes of 


clean-cutting table gives 


B =~ = 
-H- 
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A Milling Machine Arbor for 
Facing Cutters 


The sketch shows a_ milling-machine 
arbor designed to facilitate the removal of 
facing cutters. With the ordinary arbor 
great difficulty is often experienced in get- 
the cutter off, especially when it has 


time. It is 


ting 
been on the arbor for some 
customary to remove the cutter by placing 
a piece of brass against the edge of a 


tooth as at A and knocking it off with a 
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to be considered \ ee | / 
[his attachment consists of casting A | 
bored at upper end to fit arm on miller. It / ] \ 
; ; VA \ 
is split and provided with clamp screw to Lift +] 
compensate for wear. The lower end is Ly 
fitted with a tool block pivoted at top to 
allow for drag for return stroke his “tb a | 
| yr return stroke. Thi - | = B |c|p|im/E|F/G/H/1|J 
casting A, is slotted at a point correspond 1 | 
ing with center of miller. This slot re - | 
ceives a bushing on crank pin E which is 2 ‘ - ‘ 
clamped to face of crank B his has l M | 
‘ : ~ a . . . c 
shank fitting spindle of miller and gives a | 
swinging motion to the casting B, virtually { sli siadh Vaacdt (eosalt ad Rend Wacads Thad fie 
- . . ™ | 
transforming the miller into a shaper to2 | ax jay,}aw las] 6 | 8ts 
‘ | 
! am now tooling out keyseats 4x1 L a va 
inch in 4 minutes each with this device COUNTERBORE AND TABLE OF DIMENSIONS 
r_] 
J t hammer. This often results in damaging 
i the cutter or knocking it out of truth; 
/ , sometimes | have known the arbor itself 
j 5 ging r 
' \ of Miller = to be knocked out of truth in this way. 
With the arbor shown, when putting the 
— 
. | =< 1 > 
: lA Tool 
| Steel 
-%, y Wide 
\ Depth \y of Width 
B Crank with T Slot 
| Thread for Draw Bo!t 
/ | 4 
( T Head Bolt G E | rece tages , 
~ “eel p = : e 
P — Bushing +—— 
a T Slot 
Sur American Ma t, X.Y. 
Block! I 
—F J - m 
: KEYSEAT PLANING DEVICE A FACING CUTTER ARBOR 
Ame 0 Machinist, N. F. 
The keyseats are first drilled at each end, counterbores. The shanks are made of Cutter on, first put on the collar B, which 
the work is held in a vise, and feed ob- machine steel with the edge where the is made a good fit on the arbor body C, 
tained by raising the table The stroke of cutter bears case-hardened with cyanide then put in the taper pin D and screw up 
the machine can be adjusted from zero to of potassium. The tits are made of ma- tight with nut E. Now put the cutter on 
a maximum of 2% inches as laid out. Of chine steel also and case-hardened all over. in the ordinary way by screwing it up to 
course, there is a curve at bottom of key The cutters are standard drill rod and by the collar B. To take the cutter off un- 


seat. But as the final fit is pressed on, 
side and end fit only are necessary. The 
radius at 12 inches gives about 0.001 pet 


inch curve at bottom. 
This device has helped me out of a bad 


using this the expense of turning the cut- 
The advantage of this 
If the 
cutter is broken there is not much loss. 
Plainfield, N. J JosepH WEANER. 


ters is avoided. 


tool is in the saving of tool steel. 


screw nut E and knock out the taper pin 
with a lead hammer. The collar will then 
slide away from the cutter and the latter 
can be unscrewed by hand. 


Leicester, England. A. TimMs. 
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Why a Compound Die Failed to 
Work 


Until within the last few vears a large 


number of the tin-can factories did not 
use the blanks that came from the fruit 
openings, or formed them by a separate 
operation into roofing caps. I have seen 
barrels upon barrels of these blanks (1% 
to 2% inches diameter) ready to be sold 
as scrap, or to some novelty or tag factory, 
the price of roofing caps being so low as 
hardly to justify a boy’s time and the 
power to form them up, except in the cas¢ 
of the largest sizes, which were cut int 
fruit-can caps for a smaller opening 


Some five years ago I suggested making 
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A was fastened to the lower side of the 
movable plate of the main drawing-ring 
springs, and as these were compressed 
first, there was nothing for the pins and 


drawing ring of the cap to do but fall 


after the plate f any pressure at all were 


; 


ever brought to bear on the cap was 


only at the end of the stroke due to the 


difference of tension of the two sets of 


Fig. 3 is a sectional construction draw 
ing of the die as I then designed it 
for them The general construction 1s 
changed slightly to help machine work, 
but the cap drawing-ring spring brings up 


on the same plate as the springs for the 
t I 


main drawing ring This construction 
leaves a chance for individual regulation 
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FIG. 3. The improved Construction 
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COMPOUND DIES FOR CAN TOPS AND ROOFING CAPS 


—, 


a compound die for forming the fruit 
opening blank into a roofing cap at the 
same stroke of the press at which the can 
top was formed. At the time it was not 
thought practicable, but about a year ago 
I received a letter from a concern stating 
they had tried such a die but it did noi 
work well; the roofing cap would “crimp” 
in spite of all they could do. Fig. 1 1s a 
rough sketch of the lower half of this die 
as they made it, and Fig. 2 shows the form 
of the can top and the roofing cap made 
from material removed from the center 
of the can top. While of a fairly good 
construction, the die failed where the cap- 
drawing-ring spring was expected to take 
up. As can be seen in Fig. 1, a small plate 


he two sets of springs. TI] 


of tension on 


pressure of the cap drawing-ring spring 1s 
increased or decreased by putting in Or 
removing common washers B from under 
the movable plate. As a result of this 
change smooth caps are produced 

The air pipe acts as an auxiliary knock 
out for the cap. From time to time a cap 
would be slow in sliding off or catch on 
the main drawing ring, spoiling all three 
pieces at the next stroke of the press \ 
very slight pressure of air lifts the caps 
clear of the die, and the press being on an 
incline, the caps fall clear 

Referring to the punch, it will be seen 
that the body C is made from machine 
steel with tool-steel cutting rings pressed 
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| iay lave CX the 
up ke p I thie t cost Ww ild be 
greater! e entirely of tool steel 
As the cutting edges wear away the torm 
is turned deeper 1d with some four or 
five redressings the entire punch would 
ave to be thrown away if made of solid 


tool steel, but in the construction shown 
the old form can be taken out, the cutting 
edge pressed off and others replaced at 
half the cost of a new puncl The knock 
out ring is very heavy in order to allow a 
recess for the springs to enter instead of 
going up into the punch body This coa 
struction gives a good working bearing tor 
the springs as well as a long knock-out 


1 


spring and still keeps the hight of the 
punch at a minimum, the type of press 
used for this work being very short from 
bolster to ram and requiring thin dies 
\ positive knockout is provided for the 


etimes stick on the  nail-hole 


H rtford, Conn 1] TERHUNE 


Gnnding Hardened Rollers 





Some 3000 7/16-inch rollers like Fig. 1 
were turned in pairs, hardened, ground in 
\ he 
¥ K J | 
- J J 
FIG. I 
at Spring 

" 

d | 
y, 

’ ape a " — j 

k 
tom .s - —_— 
a —_ -_ a ——d 
FIG, 2 
im ' 

ER FOR GI ‘G HA RS 

pal in Fig. 1 d then broken apart s 
that the ends of each could be g nd to 
7/16 radiu Shortly after, a batch Soo 
were made of nickel steel and « ff to 
required lengths, but after they were hard 
ended t were too large in diameter 
measuring 0.377 and 0.3765 in 1 this 
meant either opening t the holes in the 
rticl which they were t ducing 
the roll nless a new lot was he 
sketch, Fig. 2, shows how we ov e the 
dithculty By inserting the roll the 
groove in the end of tl l was 
retau in | e by the tw springs 
pressing against the convex ends, and 
could ther be h ld against | tl wheel 
coated with fine emery [he wheel was 
ed on an ordinary polishing jack and 
while rotat! the roller in the spring 
hold I ed its diam t 0.0015 
inch n ( ry t bring it t the sta dard 

SS! ‘ 

We found that the rollers we ll re 
duced very accurately, and only about one 
minute each was required to do the work 

..3 
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Semi-Automatic Trimming Die 


illustrate a trimming die 


Lhe sketches 
that 1 recently designed and built for trim- 


th zle 


shown 1n tag- 


friction and cut-out noz 


ming 


Fig. 1 This is made of 


ger’s tin, and soldered in the opening of 
syrup cans making a safe seal for shipping 
and handling: it is intended that the con 


sumer should cut out the head of tl 
nozzle with a knife or can opener, th 
head being sunk down for this purposs 
and the metal being only 6 or 7 thou 
sandths thick makes this easily accom 
plished \ well fitting cover is placed 


nozzle before shipping which has 


“Pry this Up” 


over th 


the words embossed on it, 


and this serves to seal the can during th 


period the contents are being consumed 


The opening in the can head is beveled to 
the 
which 


tor 


as that of the nozzle flang 
of solder 


various 


same angle 
a minimum 
these 


then requires 


ittaching I mention 


features particularly as oftentimes a cet 


detail means just as mucl 


money as the tools can save in the various 


operations. The production required was 


about 25,000 per day, and these tools will 


actually trim about 40,000 per day of 10 
hours, at a labor cost of 5 cents per thou 
sand, pir ce work 

In Fig. 1 4 is a die plate of cast iron, 


cutting-edge ring having but little 


B is the 
clearance, say, about degree, so as to 
hold the size within close limits, and the 
cutting edge is ground with three higl 


and low places to make cutting easier, this 
the lhe 


trimmed up, as in 


work 1s 


this 


distorting only 


scrap 
bottom side 


shape of the cutting punch C 


whetl flat or beveled inward or outward 
‘ the cutting edge will not affect or dis 
tort the work, and this leads to long Ife 
is the punch can be upset in the press 
room many times, provided the hammet 
marks are not too rough or uneven 
frimming the work right side up would 


make the punch very expensive to main 
tain and would distort the work if th 
punch was upset only slightly. The puncl 
is made of either unannealed or toughened 
steel, and when worn too short is cut back, 
1 rin shrunk on and a cast-iron plug 
driven inside to furnish renewed backing 
for D. PD is a pick-up plug held in pl 
by the hollow bolt, and is designed b 
to center and pick-up work: F is a ki 
out which forces the work off aft t 
puncl high enough to cleat ( 
Ri n elect a ted 1] | 
pring vhir ust = he ! 
I t ror the \ ] t t | 

1 1 the pull of t ic] 
) +] ti f 
e stock, would make t work hi t 
ott: ) walle 3 : a ow 
ten EF nicl it wn eacil , 
) } +} . 1 4 

f , pe half f 

Pp t \ fe it purpos 
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Fig. 2. It is supported by 
a light spring and prevented froim turning 
by a sliding pin. As I, con- 
siderable space is allowed below F and G 
for the of dust, 
crease and stripped-tin dust, a consider- 
able 
the 
so at 


views 11 


seen in Fig. 


usual accommodation 


quantity of which accumulates when 


die remains in the press a month or 


a time HH are scrap cutters which 
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off the punch and into the die where it 


would give considerable trouble. If the 
cutters are long enough so that the trim- 
mings do not bind in the fillet of the 


punch, the halves of the trimming will be 


thrown out on each side of the press 

where they can be caught in boxes. 
Referring to Fig. 2, / is the chute or 

slide of U-section, as shown, and about 























The Work 
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‘ an Machmist, No.1 
FIG, 2 
YMATIC TRIMMING DI 

Q the ree 18 inches long, containing a number of 
d up the bod f the pu by Y 3 les which are retained by the upper 

il ccu lati u 1 ere 1S b A 618 the teed device ope rated by 
bety e edgy e ¢ rs a finger projecting from the press ram and 

nd the face of the cutting edge B, which touching the lever L; this depresses the 
; . 1] ‘ + +} ' " . : 4 ] : 1 : 
ew < ld be ‘ than left end of A which carries a spring pin 
elec ] \ T 1 y | ] ] | i 
led at ve cutting edg make that holds the nozzle directly beneath it 
irp S this tends t pread_ the while the right end of A bearing a solid 
( i slightly larger diamet: 1 pin, is lifted, allowing the nozzle between 
Ps ; niicient nermit it drop the pins to escape to G, the press being 
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inclined. On the return of the ram to 
the upper position the coil spring on lever 
M carries the feeder back to the position 
determined by the stop pin also carried by 
the lever M. The spring pin on K then 
releases the row of nozzles in the chute /, 
which drop down to the solid pin on K, 
and the feed device is then ready for the 
The two wings N perform a 
first, 


next cycle. 
double function: 
fed 
tipping out of the pocket G, and second, 


they prevent the 


nozzle being from bouncing out or 
prevent the nozzle that is knocked off of 
F from striking the one in the pocket G 
and knocking it out These 
are operated by the dog O, Fig. 1, 


is cut out to allow free passage of the noz 


also. wings 


which 


zles as the punch shortens by wear and 


also so as not to interfere with falling 
nozzles The wings N have additional 
supports at P, and these posts also act 
as stops for the wings. The wings are 


closed to these stops by the action of a 
coiled spring G put as far out of the way 
as possible. 

This style of feed works very well on 
low work from % to 6 inches in diameter, 
and adaptations of it are useful even on 
redrawing, burring, curling and 
punching dies if the work is not too high 


end- 


compared with its diameter. The speed 
at which it can be run varies from 20 to 
200 per minute, depending on the oper 


ator’s feeding ability, tendency of the work 
to nest up, the time required for the work 
to drop from feeder to die and the time 
get out 
The 
tripping latches are arranged to permit the 


continuously as long as the 


required for the finished work to 
of the way of the descending punch 
press to run 
pedal is depressed 

Chicago, Il Sirius 


Special Drill Socket 


[he accompanying sketch may be of 
not of 
readers It 


some interest if practical use ti 


shows a device for 


your 
remedying the drill tang troubl 1 is 
the drill shank which at B 


made with a drill point about 1/16 inch 


has a recess 


‘ 


Wy ae: 





_~ 
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SPECIAL DRILL SOCKET 


deep. A steel ball is held in this recess 
in the drill shanks through a correspond 
ing hole in the socket and pressed thers 
by the sleeve C. This sleeve is made a 
sliding fit on the socket and can be lifted 
allowing the ball to fall back when the 
drill is to be removed 

This extra drive 


arrangement insures 
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and safeguards the drill tangs while at 
fording an efficient drive for tangless 
ones. The cost of high-speed steel drills 
makes this wher 
heavy and rapid work is being done 

R. DILt 


arrangement valuable 


Leeds, England 


A Catch in a Universal Coupling 
1 county fair; 
where 


rhere is an old story of 


the attractions was a tent 


admission to 


cne of 
a quarter was charged for 
see a “horse with his head where his tail 
to be.” Visitors ad- 
it a time, each 
was asked before the 

(such crowds always do gape, so 
whether or not he had 
head his 


always 


were only 


ought 


mitted one and as came 
out he gaping 


crowd 
why not say so?), 
with his where 


seen a horse 


tail ought to be He 


answered 


yes,” and if volunteered more 
information he was promptly hustled out 


out 


anyone 
Finally one farmer came 
“Ves, by 
the stall,” 


of range 
answered, gosh, they just 


into 


and 
backed 
away the plot. 

Now I want to play farmer to a gaping 
crowd on the coup 
lings of the type shown in the cut, Fig. 1 
lhis style of coupling is shown in prac 


him which gave 


subject of universal 
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tically every book on machine design that 


comes from England, and in a few that 
are published in America. None of thes 
books intimates that there is any catch 


about it except Reauleaux, who mentions 
that there is a the 
velocity transmitted due to the in-and-out 


negligible error in 


motion of the couplings 

Reference to Fig. 2, 
that the shafts are of 
the boxes float flexibly there will have to 
equal to 


and c will show 


unless rubber and 
motion 
the 


Chis sliding 1s accom- 


endwise sliding 
double the 
of the cross pins 


plished by forces so nearly perpendicular 


be an 


distance between centers 


to the shafts on which the sliding occurs 


there is 
not go 
small 


well lubric 
the thing 
also necessary a 
the 
intermediate 


that unless it is 
a possibility that 
at all There -is 
of looseness in 


will 


amount boxes due to 


a tendency to lift at po- 
sitions 

As Reauleaux 
suitable for farm machinery 
what leads me to tell the horse story. 
rROPY 


it is mainly 


which 1s 


intimates 


Springfield, Mass I 


A Special Steady Rest 


In our plant the machine work on large 
done with cutter-head tools 
lathe. The i 


in a large turret cutter-head 
ire necessarily long, the 


vibration 


causing us to use a very small feed, and 
even then the results are not always what 
desire¢ We needed a steady rest for 


ould 


ordinary tf 


itter head, but an 





vor] nd tl ults re all that 
| be desired. The device is so simple 
* , 4 7 
| t wil xpla its is the 
‘ 1 e Ba mins tat 1 into the 
} ; 
9 I vni tne rest Sa 
; 
( ¢ re; j ¢ 
‘ 
‘ S fré 
‘ t iT : ~ 
to slide ov e lug 
| en vice firmly 
\\ us tne ré 
‘ t of the car Q 
+ wa T} tr t ir? ) ey 
s nt riage nN the Sa 
} aropp und 
spi i¢ ¢ re; f tl 
9 The sl g is left n tr cut 
ead bar It peration he itter ea 
revolved int Osition by the turret 
i swung up against the bushing, 
t rear arm brought up, and the handle 
uiie id wi ] cking t ¢ irms We then 
G j rid bar wh readilv fed 
, : 
forwat the work 
The rest is just as firm as a solid one 
nd is erated in just about the same 
‘ Tl ‘ caaee tm tho these 
tim ere ( \ pieces to Me nrow! 


nstead of one, 


but the pieces 


into position 1 
are ligl as compared to a solid rest 
When not in use the rest may be removed 
by taking off the nuts on the pins B. The 
whole attachment was fitted on at a very 
small cost 

Milwaukee, Wis Joun BaILey 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


A Combination Die for Shells 


A. Whitby, on page I10, is quite right 
in stating that this method is in general 
practice in tinplate and thin sheet-metal 
work. The welding of cast-steel work- 
ing parts upon mild-steel plates and 
shanks, is far superior to securing with 
screws, Owing to the great strain placed 
upon this class of tool by the operators 
not seeing that all shells are ejected 
properly, allowing some to accumulate in 
die, before stopping it, or it stops itself, 
even good welds are sometimes pulled off 
in this manner. 

Though A. Whitby’s cut shows clearly, 
| cannot see any provision made for strip- 
ping the scrap from the blanking punch, 
which will have the scrap fixed at any 
hight, according to the depth of draw. A 
simple method to release the scrap is 
shown in the accompanying cuts of a 
combination tool for sardine boxes, and 
consists of a knife, fixed on the blanking 
punch, engaging with the edge of the die, 
sufficient to cut stock through. 

Fig. 2 shows the body. Fig. 1 shows the 
tools partly in section, in which A is a 
tool-steel die welded to a machine-steel 
plate. B is the tool-steel punch. C is the 
machine-steel pressure ring. D is the ma- 
chine-steel bolster plate. E are tool-steel 
pins. F are machine-steel buffer plates. 
G is tool-steel punch welded to machine- 
steel shank. 1 tool-steel extractor pad 
I machine-steel adjusting packing. J 
spring. A tool-steel scrap cutter 

The method of manufacture is as fol- 
lows, and is general for all square or 
irregular shapes. 

The drawing punch is machined and 
finished to the required size for the in- 
side of the body, the drawing die being 
faced and recessed to the size of the 
punch, plus twice the thickness of the 
important that the 
drawing faces should be quite smooth 


stock It is very 


The pressure pin holes are drilled and 
pins cut equal length, from bright cast 
steel stock, are fitted and burred slightly 
to prevent them falling through. The in- 
complete tool is now assembled with pres 
sure rubber fixed and placed in the press 
to try the draw, see Fig 3 

There are several things to prevent free 
draw at first trial; the die may require 
easing, especially at the corners, the draw- 
ing radius may be too small, and the 
working pressure of the rubber has to be 
found 


til it takes printed stock without scratch 


\fter adjustment of the tools, un 


ing or wrinkling, the finding of the blank 


FOR THESE 


is proceeded with, this in square or ir- 
regular shaped work can only be found 
by trial. A sheet-iron templet is cut and 
lines scribed through the center and 
notched on the edges (see Fig. 4), sim- 
ilar lines are scribed on the punch and 
pressure ring, Fig. 5. These lines are 
used to set the trial blanks, which are 
notched the same as the templet, and 
make the placing into position very easy, 
see Fig. 6. One corner of templet only 
is roughly cut to shape, see Fig. 4, and 
this corner is worked upon until the shape 
and depth are correct, the other three 
corners of the trial blanks are cut right 
away. One corner being found, the 
other corners of the blank are made sim- 
ilar and we have the templet with which 
to mark out and machine the blanking die. 

The die is machined at an angle of 

















ALSO 


being taken off the packing piece to al- 
low the proper depth of draw. The bot- 
tom tool is assembled, drilled, and tapped 
for pins and screws, the pressure ring 
being jammed up tight enough to keep 
the parts in place. The tools are now 
placed in the press for trial and fitting of 
the scrap cutter, which, when fixed into 
position, should be a shear edge with 
die but never bottom, the scrap being split, 
is easily removed 


London, Egland Novus Homo. 





Down with the Standard Involute 
Gear Tooth ! 


I read with great satisfaction that some 
of the learned men of gearing propose to 
unstandardize the involute gear-tooth sys- 
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4 COMBINATION 


clearance smail enough to allow fitting the 
templet to within a tenth of an inch of 
the top, as in hardening they generally 
open a little. The shearing and cutting 
edge for the stripper knife are filed and 
the die hardened. 

The pressure ring and blanking punch 
are lined off from the die and machined 
The pressure ring with the same taper 
as the die, and the punch with a small 
taper to facilitate the fitting of the punch 
up through the die. Great care should be 
taken to keep both the draw die and 
the hole in the pressure ring concentric 
with the cutting edges of the punch and 
the edge of the ring. The punch is left 
soft to throw all the wear upon it, and 
when in want of repair, is peened on the 
face and sheared into the die when in 
position in the press, the face being then 
leveled and scraped up again, and enough 
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DIE FOR SHELLS 


tem by changing its present really stand- 
ard angle of action to some other angle, 
so as to allow of a pinion of 12 teeth in 
the interchangeable set without rubbing off 
the corners that are bound to get rubbed 
off anyway. 

I am heartily in favor of changing the 
angle of action, of changing anything and 
everything else about the tooth, and 
changing it as often as possible. The 
Brown & Sharpe standard has about run 
all the other propositions out, and, with 
its various copies that go by other names, 
is pretty much the whole thing. It is 
taught in all the schools and practiced in 
all the shops, so that when you say gear 
tooth you mean that and nothing else. 
This condition of affairs is quite scanda- 
lous; the public is getting so that it knows 
altogether too much about the matter, and 


that is bad for business We specialists 
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have got to stop cutting each other’s 
throats long enough to knock out this 
standard and get the public hopelessly 
muddled, bewildered and exasperated, so 
that it will not be able to tell a gear wheel 
from a cart wheel and will have to take 
whatever we see fit to hand out. We can 
then attend to each other as usual. 

I have been doing my best for many 
years, by writing to the AMERICAN Ma- 
CHINIST and by publishing a “Treatise of 
Geartoothology,” to get my customers 
tangled in a mesh of epicycloids and 
“sich,” but it never occurred to me that a 
change in the form of the tooth would 
serve the purpose better. The A S. M. E 
gear cranks are smarter than I am and I 
cheerfully admit that their scheme is bet 
ter and wilier than mine Success to 
the movement! Down with the gear tooth 
standard! Down with everything else that 
gets too fixed and simple and spoils our 
graft by allowing any sort of a mutt t 
cut his own gears! 

When the A.S M. E. combine has gotten 
the standard well mixed up and changed 
about—what else is the A. S. M. E. good for, 
anyway ?—I am going out with my new 
sinusoidalistic gear tooth, and change it 
some more. Brown & Sharpe Company 
did as well as they could in the state of 
the art when they adopted the involute, 
and are not to be blamed because they had 
not heard of the sinusoid. It will make a 
commotion; and commotion makes busi 
ness. 

I observe that the U. S. Government 
proposes to adopt the metric system of 
measurements for all government work, 
whether it is done in the government or 
in private shops, including gearing and 
that will help us out a whole lot. Chemists 
and botanists and bug collectors have 
adopted this standard and, of course, the 
machinist must follow suit or remain in 
his present unscientific condition. The ar 
gument is irresistible; science is fashion- 
able. The average machinist understands 
sixteenths and one-hundred-and-twenty- 
eighths but balks at tenths and hundredths 
of an inch, and if we can force the myster- 
ious millimeter on him we will have him 
crowded out of the competition altogether 
Next thing we know the government 
workman will be required to wax his 
mustache and talk through his nos« 

The best part of the proposition is that 
the Brown & Sharpe standard is so fast- 
ened onto us that all the gear cranks in 
the country cannot knock it clear out. The 
new forms will be just so many more piled 
on top of the present ones, and the whole 
will go along together and merrily mix 
as they go. When we have 4o standards 
each one will have its advocates, and it 
will take a genuine Darwin to tell which 
species is the fittest to survive the struggle 
for existence. But I'll bet a hat on the 
Brown & Sharpe involute until the sinu 
soid is ready for business. 


Philadelphia, Penn. Grorce B. GRANT. 
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Cutting a Thread on an 8-inch 
Pipe 





The article on page 187, on cutting a 
thread on an 8-inch pipe that was longer 
than the lathe and using two lathes to 
do the job recalls a shaft I turned some 
time ago. This shaft was about 6 feet 
longer than the lathe and was forged 1 
foot longer than the finished length. I 
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CUTTING THI SHAFT 


put a crab spider on the rough shaft and 
with one end in a 4-jawed chuck I turned 
the steady-rest spots. I then rough-turned 
the full length of the lathe, then turned 
the shaft end for end and rough-turned it. 
I then returned the steady-rest spots and 
was ready to finish-turn. After it was finish- 
turned and shoulder cut I cut the thread 
and turned the end, but left it thick 
support the shaft; this 


enough at 4 t 
was cut off with a hacksaw 
THomas A. WALLACE. 
Germantown, Penn. 





W. H. K.’s article on page 187 on 
threading long pipe in the lathe recalls 
to my mind the contrivance I used to 
cut 11% threads on a number of pieces 
of 2%-inch pipe that were already cut 
to length and were perhaps twice as long 
as the lathe, the only machine available 

I chucked a piece of round steel, of 
suitable size, with about 4 inches pro 
jecting from the jaws, cut a 11% ratchet 
thread, not too deeply inclined toward 
the chuck, and tapered about 1 inch per 
foot. Then I removed the tailstock, put 
up the steady-rest at the extreme end 
of the bed, adjusted its jaws to carry the 
pipe central, screwed the pipe end to be 
threaded on the “mandrel” and proceeded 
to cut the threads. On the job in ques- 
tion this rig was convenient, efficient, and 
altogether satisfactory 

Shreveport, La M. $ 

On page 187 W. H. K. describes a 
way of threading a long pipe which ap 
pears to me an unnecessarily long and 
expensive process I often have large 
pipes 20 feet long to thread and my long 
est lathe admits only 8 feet. My method 
is to grip the pipe by the inside with a 
4-jawed chuck and run it in the steady 
rest placed at the extreme end of the 
bed, the tailstock being removed Then 
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[ cut the thread on the end nearest the 
headstock. Having no taper attachment 
| produce the taper by feeding in the tool 
as it travels to the end, which is near 
enough for all practical purposes 
However, I will remember W. H. K.’s 
arrangement as it will be useful for turn- 
ing taper on the ends of long shafts 
Victoria, B. C a. <- & 





Some Limitations of the Scleroscope 


[ am sure that there are few men who 
term themselves experts in the hardening 
and tempering of tool steel who do not sit 


up and take notice when they see an ar 


ticle from Mr. Shore’s pen gut it 1s 
evident to me that Mr. Shore must go 
slow in his statements or he will get the 
sers of the scleroscope all tangled up and 


in fact he will drive his tool from the shop 
entirely, or the tool hardener from his 
happy home to the unknown or lost list 
His article on page 222, No. 6, of the 
present volume of the AMERICAN MA 
CHINIST, iS surely very interesting reading, 
especially if you are a tool hardener and 
you are working under the observation of 
the scleroscope. As Mr. Shore has stated 
that he and his corps of experts are hard- 
ening steel and computing data for us tool 
hardeners, we at least ought to help him to 


see the light 


HARDNESS OF METAL TO BE CuT VERSUS 
HARDNESS OF CuTTING TOOL 


His first statement that interested me 
was, “that in order to find what kind of a 
tool to use on any given steel to be ma- 
chined was to multiply the degrees of 
hardness of the steel by 3 and this would 
give the degrees of hardness of the tool 
required to do the work.” Now this ts 
all right on some work or for some given 
conditions, but it is a positive rule, and 
must the tool cut and hold the edge as he 
says? 

This rule will not and does not apply to 
alloyed steels when they are to be ma- 
chined. In the shop where I work we 
have to machine just that kind of steel, 
and will my foreman come to, after read 
ing Mr. Shore's article, and discharge m«¢ 
because my tools will not do as Mr. Shore 
savs his will do, no matter how slow the 


speed and feed used ! 


[ HREAD-CUTTING Dies 

We next consider Mr. Shore’s method of 
treating taps, and thread-cutting dies ; and 
just think of it, the ones that were brought 
into the test were some that were over 
heated until they were crystallized. Truly 
this is sad; but those days are going by, 
as we do not find much of this where 
real tool h irdening is to be done, and the 
scleroscope is used. Is it any wonder that 
they were broken after being heated to a 


I that would cause them to crystallize ? 


heat 
Now Mr. Shore would also have us 


infer that the proper temper for these par 
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ticular threading dies was 85 hard or a 
blue, which is about 600 degrees, Fah- 
renheit. But steel such as is termed car- 
ben steel, and can be bought in the open 
market, cannot be hardened and drawn to 
600 degrees Fahrenheit and then used in 
thread on even cold- 
This is getting be- 


dies for 
rolled machinery steel. 
yond where the steel is of any use for 


cutting a 


cutting. It means drawing the steel 50 de- 
nheit more than the best tem- 


It is even a higher 


erees Fahre 
per for a cold chisel: 
drawing temperature than is required for 


a common wood saw: And it is also 140 


degrees more than that to which thread 
ing dies are usually drawn 
Taps 
He speaks of the tap being liable to 
greater strain, and for that reason he 


fiids it best to draw the temper to prevent 


breaking only under certain conditions 


This is not necessary on all taps and | 
will cite a test: First let us _ take 
a 3/16-inch tap and heat it to a few 


degrees above the recalescence point, then 
plunge it in water, and it will be found 
impossible to get it out of the water quickly 
enough to have it anything but hard on 
the cutting edges 

Next take a 54-inch tap and heat it to 
precisely the same heat, then quench it in 
water long enough to harden the cutting 
edges only, then remove it from the water 
and finish cooling it in oil and what have 


we? We have a tap that should and will 
stand to b: I5 scleroscope degrees harder 
than the smaller one. This leads us to 


another question: Is there any mechanical 
way of applying a scleroscope to taps with 
hardened cutting edges and a soft center? 
I do these should 
drawn but they need not be drawn to pre- 


not say taps not be 


vent breakage 


Under the heading “Fallacy of the 
Temper Range,” we find a considerable 
lifference in the range of temper colors 
from those given by Mr. Shore. First 


we find a true blue to be 560 degrees Fah- 
renheit Mr. Shore makes it 600 de 
and there is but 5 degrees difference 
And yet 


while 
grees, 
between his purple and ours 


we use his scleroscope. 


FLEXIBILITY AND STRENGTH 
Again Mr. Shore tells us that the 
higher-carbon steels are more flexible 


than steels of lower-carbon contents, but 
the most that these charted tests show is 
that on a bending test, a soft piece of 
steel is harder to break than a hard piece 
and will bend to a sharper angle before 
breaking. This 
wonderful discovery, as it is known to 


cannot be claimed as a 
every hardener who has hardened a lathe 
tool, and tool 
similar to those given by Mr. Shore in 
his special machine. 

We made some tests, along this line, 
during 1906, and found it was possible to 
give two pieces precisely the same heat, 


this has to stand strains 
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only under different conditions, with the 
following results: 

The pieces used for the test were 
Y4x1¥4x2% inches. We hardened a num- 
ber of these by quenching them in a salt 
bath from a temperature of 1325 degrees 
I‘ahrenheit, then we drew the temper on 
one of each to 450 degrees Fahrenheit to 
160 degrees Fahrenheit, and every Io de- 
crees thereafter until we reached 560 de- 
grees Fahrenheit; then we applied the 
flexible test by placing two triangle bars 
14 inches apart, with another over the 
top. The machine was then run down to 
where the pieces broke. 

The first two pieces were not drawn 
after hardening, and one piece broke at 
1400 pounds, while the other broke at 
4700 pounds. We were able to get 5400 
pounds from one of the pair drawn to 
560 degrees Fahrenheit, but’ with the 
other method of heating we were not able 
to increase the number of pounds to any 
extent. When Mr. Shore explains this I 
will begin to think that he has made a 
wonderful discovery, quite different from 
what he claims to have found. 


HIGH-SPEED STEEL 


In his tests of high-speed steel he has 
precisely what we have, in some instances, 
but he has entirely different results in 
cooling high-speed steel. He claims that 
the air-hardened pieces were stronger by 
12 per cent. and the average strength was 
good carbon steel, 
drawn to a straw color. 

We are able to get some high-speed 
steel harder than others by adding more 
air in the heating than is usually used. 
The scleroscope, however, will not show 
any difference for us on steel cooled in 
air, and steel cooled in oil, both having 
the same heat. Neither will it make any 
different showing if the steel is cooled in 


about the same as 


red-hot cyanide In fact, the hardest 
pieces of high-speed steel (102 degrees 
hard) that we have tested with the scler- 
oscope is steel that was cooled in a bath 
heated to 1292 degrees Fahrenheit, and 
when the steel had reached the heat of 
the bath it was removed and_ finished 
cooling in oil 
Tests oF HIGH-SPEED STEEL 


We took a number of pieces of high- 


speed steel, ground them to 5/16x1x6 
inches, and broke them as stated above, 
and they broke at from 7000 to 7065 


pounds pressure. Some of the pieces took 
a permanent set of 0.19 inch. 

We then took a number of 5/16-inch 
pieces, placed them on the tri- 
angular blocks, set 1% inches apart, and 
we found that the ones that had the most 
in the hardening heat broke under a 
strain of from 1910 to 2100 pounds. 
Other pieces hardened in the regular way 
broke a strain of from 3900 to 


square 


air in 


under 


$065 pounds. 
We have become thoroughly convinced 
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for some time that the degree of hard- 
ness of high-speed steel is entirely con- 
trolled by the heat given it in the hard- 
ening, and it is through the aid of the 
scleroscope that we have been able to 
fully determine this. 


OTHER PoINts oF DIFFERENCE 


many other points on which 
I would be obliged to differ with Mr. 
Shore. His statement that tool steel be- 
gins with steel of 90 per cent. carbon, 
does not fully meet with our experience, 
for we find that steel of 60 per cent. 
carbon will take a distinct temper, and 
we can see no reason for not classing it 
as tool steel. 

We have a continued demand for steel 
under go per cent. carbon and we often 
use this scleroscope for testing tools made 
of from 65 to 75 per cent. carbon. Let us, 
therefore, use what we have and learn 
to use the scleroscope while we are doing 
so. We will then be able to know that 
the tool will do the work from the treat- 
ment that it has been given. 

I am thoroughly convinced of the use- 
fulness of the scleroscope, but I am sure 
we cannot look for it to establish laws to 
covern machining of all steels. Where 
the work cuts easily we do not need it so 
badly as where the work is tough and 
hard. We must, therefore, go slow or 
we will destroy the prestige of the only 


There are 


reliable hardness-testing tool that we 
have. 
Davenport, Iowa. C. U. Scorrt. 





Hobs with Inserted Teeth 


I was much interested in Mr. Thomp- 
article, 126, describing the 
patent hob made by Humpage, Thompson 
& Hardy, for Mr. Thompson 
such also. by 


son’s page 
which 


claims accuracy, and the 
a strange coincidence, 
from En 


Compara- 


article (which, by 


appeared in the same number) 
tropy, entitled, 
tive Term.” 
If we 
might also be 
hobs for generating involute 
might say that accurate involute is also a 
comparative term. Mr. Thompson says 
that most motor-car manufacturers rough 
out their gears with a hob, and _ finish 
them with a cutter shaped to the correct 
Now this may be right 
but I think the majority of them use 
standard cutters that have a_ certain 
range, therefore, are an approximation 
At the same time, while claiming accuracy 
for hobbed work, Mr. Thompson admits 
that cutters which are an approximation 
to the correct involute give the best run 
Then why strain after the 
correct involute which, when produced, 
gives noisy running? The reason that 
gears which are cut with standard cutters 
run quieter, is, that they cut a clearance 
from the correct curve at the point of 


“Accuracy, a 


apply Entropy’s logic, which 


sense,” to 
teeth, we 


called “horse 


number of teeth. 


ning result. 
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entry and consequently we get a compara- 
tively quiet approach. 

Now, if we do as Mr. Thompson says 
we should not do, that is, get away from 
the fetish of the straight sides, we can 
have a hob that will clear away the tips 
of the teeth enough to insure smoothness 
and quietness in running. It would be 
interesting to know the comparative ac- 
curacy between a hob made by the pro- 
cess described and a solid hob made by a 
first-class maker, because there is much to 
be said for the hob described if its ac- 
curacy can be guaranteed. I must admit, 
however, that personally I have a pre- 
judice against any blade being turned 
round in its place after grinding, prob- 
ably because my experience in this respect 
has been unfortunate. 

Now, if I understand rightly, this hob 
is not swiveled; this surely makes for 


poor results. If we take a hob 6 inches 
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Piston Ring Gnnding Fixture 





Apropos the article by R. B. Lovejoy on 
above at page 73. 

Apart from the inordinate time required 
to load this rig, surely we are not to be- 
lieve that a cast-iron spindle, bored and 
threaded to fit the steel nose of the ma- 
chine spindle, and to be removed fre- 
quently, will run true for any length of 
time; on a grinding machine, too, and 
probably surrounded by other grinders. 

The principle is wrong from its start. 
By threading the spindle and thereby mak- 
ing it integral with the machine spindle, 
error is directly continued on to the work, 
since we must agree that a running fit is 
not a perfect fit. Assuming the error, as 
between the machine spindle and its bear 
ings, to be negligible in itself, the fact 
must not be lost sight of, that the error 
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PISTON-RING GRINDING FIXTURE 


in diameter (an abnormal size) and % 
inch pitch, we should have about 3 de- 
grees more clearance on one side of the 
teeth than the other. This would cause 
pushing, or that tendency. 

Again, by having all the teeth in a 
straight line they all come into action to- 
gether, causing a jump, especially when 
starting into the cut, while, with a hob 
grooved normal to the thread and 
swiveled round to the necessary angle, 
the teeth do not into action to- 
gether, but a fraction of time behind each 


come 


other. 

Before concluding I should like to say 
that my not to 
criticize Mr. Thompson’s excellent article, 
but to raise a discussion on the points 


reason for this letter is 


mentioned. 
GRoococK 


WaLTeR G 


Woolwich, England. 


will be multiplied by adding another spin- 
dle lengthwise. 

This important defect is further en 
hanced in the present instance by the 
added spindle being of such material as 
least to enable it to withstand the wear 
imposed upon it, even neglecting particles 
of emery deposited on the machine-spindle 
nose (while the fixture is not in use) from 
other machines in the vicinity. 

As regards loading the rings, this oper- 
ation should be performed by a boy (as 
suming the rings are done in quantities), 
and not necessitate any bolting or unbolt 
ing at all beyond the nut which clamps the 
rings laterally. In the rig referred to, it 
is necessary to spend some little time ad 
justing the cylinder to correct size, before 
it can be loaded; surely a plain cast-iron 
tube, without lugs, bolts, 
far easier to 


split, 
the 


liners, or 


would be handle, and 
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first cost would be considerably less. The 
fact of two or three different sizes being 
accommodated with the split cylinder, is 
a doubtful advantage, since only one true 
circle can be obtained, and farther, loose 
liners would be a source of trouble from 
the time they were first made. Even ad- 
mitting the fixture were such as to assure 
accuracy for a considerable time—which 
it does not—I venture to think it would 
not be adopted by those making rings in 
quantities, first, on the ground of initial 
cost (one complete rig only accommodat- 
ing, say, three sizes of rings), and sec- 
ond, the abnormal time required to load, 
thus adding to the cost of the completed 
ring. During experience on this class of 
work, where several machines were con- 
stantly engaged, it was found that great- 
expedition, coupled with 
could be maintained by using a plain man 
drel, nicely centered, and run on well 


est accuracy, 


ground centers (a point often not receiv- 
ing the attention its importance merits), 
threaded at either end, and having plain 
end plates, clamped by nuts, as shown in 
the line cut 

[he cylinder, of cast iron, is bored and 


buffed to provide a surface on which rings 


will slide. The mandrel end plates are 
turned to fit each size of cylinde: To 
load, the rings are sprung into the cylin 


der, with their splits alternately right and 
left, and the 

nut and plat 
replaced and tightly clamped. A 
lead-loaded 


mandrel is inserted with one 
removed, these being then 
onveni 


ent mandrel press having a 

nose, was used to remove the mandrel 
from the cylinder, the lead nose prevent 
ing the mandrel center being injured. 


With this rig the first cost is extremely 
One mandrel 
may be used for a large range of 
\ll plates have standard holes, 


low, as is also maintenance. 
sizes. 
and the 
interchangeable. 

Provided all in good 
condition, the mandrel properly adjusted 
on the centers, and the usual details at- 


nuts are 
centers are kept 


accurate work should be read- 
ily obteined and maintained. 
H. PEARMAN. 


tended to, 


Basingstoke, England. 





Osborne’s Wonder Clock 


D. A. Manson’s solution, at page 277, 
of how Osborne’s wonder clock was made 


to keep time is correct I made the hour 


hand, as there was only one on this 
clock, more than 20 years ago for a 
jeweler on the corner of Spring and 
Court street, Los Angeles, Cal., and after 
setting the movement in place whittled 
and drove in small nails until it was 
balanced to suit. His store had a show 
window cut at a 45-degree angle with the 


sides and the line of this was about north 


and south He told me it would not 

perform well unless set in this way. How 

much truth was in that I don’t know 
Bridgeport, Conn J. E. Merritr 
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The Newer British High-speed 
Steels 








EDITORIAL CORRESPONDENCE 


The small storm arising in Great Britain 
from unauthorized introduction having 
passed away, the newer high-speed steels 
have not been found to be such a menace 
to the machine-tool manufacturer as was 
at first thought likely. It was asserted that 
3 to 4 
times the working capacity of the ordinary 
high-speed steel and the immediate sup 
position was that this referred to speeds 


the newer steels would be of from 
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is, of course, an element for water-harden 
ing. 

Claims made by 
a high-speed steel containing large quan- 
tities of tungsten. Another equally suc- 
cessful maker will liken a steel containing 
a large proportion of tungsten to a fight- 
ing man with exceptionally well developed 
muscles, and a weak chest. It appears, 
however, to be a fact that British steel 
makers can be officially informed of at 


are some firms for 


least one of the special ingredients. 

It will be remembered that Prof. J. O 
(rnold, of Sheffield University, announced 
the coming of the newer steels as a kind 
of counterblast to derogatory statements 
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The claims that were made at first for 
water-hardening can undoubtedly be sus- 


tained. All the same, there is a general 
tendency to drop this feature, and a firm, 
for instance, which has water-hardened a 
tool of its newer high-speed steel from 
18 to 50 times, quenching directly in water 
without breaking or cracking the metal, 
will yet deprecate the process, holding that, 
at any rate for the present, air-hardening 
is right. 

Directions given by 
Co., Ltd., Sheffield, 
and planer tools are that the cutting end 
should be reheated to a white welding heat 
(1250 degrees to 1300 degrees Centigrade) 
But these 


Osborn & 
lathe 


Samuel 


on hardening 



















































It is on endurance under cut that made in America by Andrew Carne- and immediately blown cold. 
the steels are now being pressed, rather gie respecting British steel makers. The directions are simply those issued for their 
than on any increase of cutting speed firm of Jonas & Colver immediately identi- ordinary high-speed steel. Most firms pre 
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| possible, although the writer b mselves with the newer steels and fer to issue no special instructions, thi 
eves that some of the Sheffield steel one interview was given to an or idea being in some instances that the treat 
kers would be ready to advocate hight iy daity newspaper, although other in ment is not yet standardized. Generally, 
ge speeds were it not f nmercial views have been repudiated It was however, it is thought that water-harden 
lerations thie felt by Sheffield st el makers that the Ing is too severe on the steel We know, 
be said that well informed per loca iversity was being used to the ad for instance, of a case in which, when 
vere altogether surprised at th tage ot one particular firm, a feeling rm introduced the newer steels, the first 
laims made, for, as was almost imm« though quite natural, was without half dozen of the tools it supplied were 
diately asserted, for the past two years or | foundatior cracked in the water treatment 
el could be obtained in Sheffield lt 1s now stated that about 1899 Si When, however, questions of endurance 
would do, not three or four times as eph Jonas sent an expert who placed at under cut arise, figures given quickly show 
work, but a dozen times as muc disp 1 of Professor Arnold quan the advantage of the newer steels. In the 
it obtained from well known brands ties of a costly product which would, it tables below I am giving data obtained 
Compositions are kept as secret as pos thought, greatly improve the qualities from J. J. Saville & Co., Ltd., who have 
e, but in fact there is no fixed standard if steel. Professor Arnold experimented met with a more than ordinary success 
having its own ideas on the this product, with results which wer with newer steels. Then, too, Seebohm & 
bject. Among the 14 or 15 ingredient lated among steel manufacturers. Dieckstahl, Ltd., in an independent test 
entioned are tungsten, vanadium, chrom Jonas & Colver used the product men away from their works, on an old lathe 
nd titanium. There is nothing here tioned in their newer high-speed steels spindle, ran their Ultra Capital steel for 
is new (Again it is not always that | is beet fheially announced that a 6'% minutes against a tool of ordinarv 
the maximum quantity is the important py of Professor Arnold's research can standard high-speed steel which lasted 20 
feature; the other limit sometimes deter ve seen by manufacturers on application to seconds The latter failed; the newer 
mines the qualities of the steel. Vanadium the registrar of Sheffield University steel was only slightly worn. Here the 
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cutting speed was from 60 to 72% feet per 
minute, the depth of cut being 5/32 inch 
with a 1/16-inch feed. The spindle was of 
very hard steel, kept, in fact, for test pur- 
poses. 

This firm also tried an Ultra Capital high- 
speed steel tool r% inches square against 
an ordinary standard high-speed tool of 
precisely the same shape and section, both 
tools being hardened and prepared by the 
customer’s own smith. They were used 
to turn a wrought-iron tail shaft, 
while the newer steel was put in the front 


and 


rest of the lathe, and was cutting on the 
scale throughout, the ordinary high-speed 
steel was placed in the back rest and was 
working on clean iron. It will be seen 
that the advantage of the conditions was 
with the tool. 


The speed varied slightly between 44 and 


certainly not newer steel 


50 feet per minute. The feed was \% inch, 
and the depth of cut for each tool % inch. 
With the two tools in operation the job 
was, therefore, reduced by % inch in diam- 
eter. The ordinary high-speed tool trav 
eled 11 inches, whereas the newer steel ran 
for I4 fc 
cut 


et 6 inches before retusinge to 


& Co., Ltd., turned nine loco 
motive steel tires without regrinding the 
tool the 


ordinary 


( she rm 


against 134 tires, average for 


high speed steel Their Mushet 


steels have been under trial in 


the Italian 
turning old and new railway-wheel tires. 


rece ntly 


state 


railway shops, at Turin, 
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ter of the curve for soft cast iron shows 
thet the cutting speed is not the same 
regular function of the area of cut as is 
the case, say, for mild steel. 

Table 1 gives results of trials made at 
the Sheffield testing works of Thomas 
Nash & Sons, Ltd., the material cut being 
hard cast iron, analysis of which showed 
1.00 per cent 


that it contained combined 


carbon, 2.25 per cent. graphite and 1.02 
per cent. silicon. The tools were used 
without lubrication and the depth of cut 
in each case was 3/16 inch (% inch in 
diameter), the traverse being 1/16 inch 
per revolution, or 16 cuts to the inch 


The endeavor was to keep the cutting 
speed at 60 feet per minute, this being 
the bottom of the cut 
that tools 
1 and 2 being from 


measured at 

It will 
tested, Nos 
of the newest high-speed steels supplied 
by J. J. Saville & Co., Ltd., Sheffield, while 
Nos. 7 and 8 were from their ordinary 
brand high-speed steel 


be seen nine were 


a sample 


No.g similarly was 


How 
rooi 


1) “Triumph Superb Water 
2) “Triumph Superb Air 
(3) Newer high speed Water 
4) Newer high speed Air 
(5) “Triumph,”’ ordinary quality Water 
(6) “Triumph,”’ ordinary quality Air 
(7) Special high speed Air 
(8) Ordinary high speed Air 


Hardened 
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was 3/16 inch, and the feed 16 cuts to the 
inch, as before, while once again no lubri- 
cant was used on the tool. 

Here, again, the ordinary quality high 
speed steel approaches in duration of cut- 
to of the 

worth while 


some steels. 
an 
ordinary high-speed steel tool by Spear & 
Jackson, Ltd., when tested at the Shef 
field Testing Works, Ltd., ran in the lathe 
for 4 minutes 51 seconds, removing 15.88 
of 
with a cut of 3 


ting time newer 


It may be adding that 


>> 


pounds material, or 3.27 pounds per 


minute, 16 inch and a feed 
of I speed of 80.8 
feet per minute before the tool failed. A 


16 inch at a cutting 


roughing tool was, of course, used; when 


forged it was raised to a white heat and 
cooled in a cold-air blast The material 
operated on was a steel bar containing 
0.54 per cent. carbon, 0.008 per cent. sill 
con, 0.008 per cent sulp] ur, 0.040 per 
cent. phosphorus and 0.82 per cent. man 
valnes¢ 
Few figures are availabl results 
Duration Actual Actua 
of Cutting, Cutti Weight o Cor jon 
lime speed ( i 0 Tool 
Min. Sec Ft. a Mir ] 
25 3 4 ( Lone ip 
26-24 4 6 Done up 
12 2 iv 34 Done ip 
12 1S 4 ” Done up 
7 Ooo 0 1 13) lDomne p 
10 15 50.4 19; Done p 
4 57 “1 v4 Domne up 
j 10 50.4 s} Done up 





TABLE 2 


CUTTING FORGED STEEL (NOT ANNEALED) WITH THI 











were got out for ordinary Mushet high 


speed turning tools 


The humped charac 


carbon 


The cutting speed was kept at 


about 50 feet per minute, the depth of cut 


NEW AND OLD 


The chief test, perhaps, was on a new HIGH-SPEED STEELS 
i 
Duration Actual Actual btan with the 1 r } 1 steel 
- Tit i cwe \’ Sp a S 
How of Cutting Cutting Weight of Condition ™ . ' 
Tool Hardened Time Speed Cuttings of Tool when s for twist dr i] s Howe, it 
] } ' tat } ? , ? a ; 
Min. Sec. Ft. a Min Lb has been stated t mn recently 
(1) “Triumph Superb” Water 1] 0 9.4 23 Worn 15/16-inch twist drill =92 
2) “Triumph Superb” Air 8—42 60.8 19} Worn ; , a 
3) Newer high speed Water »—55 4 124 Done up re lutions per il ‘ his I sp 1s 
(4) Newer high speed Ail 0—37 60.0 l Done up ‘ ‘ 
5) Newer high speed Air 0—28 60.0 54 Done up peripner Sper re $0 
(6) Newer high speed Water 2—30 59 6 54 Done up fe " ' ‘ = w2S8 2p 
7) “Triumph,” ordinary Water 3 5 9 7 7 Done up ; i 
8) “Triumph,”’ ordinary Air 2—57 59 5} Done up mches per 1 \gains s we be 
9)" Ordinary high speed Air 0—54 60.0 14 Done up , 
hie the prey st wit I \ hig 
~ = = eee = - —s —— — - — , 1 
= : een demas . ' — om . so , : . : spec steel w 100 iS 
rABLE 1 CUTTING CAST IRON WITH THE NEW AND OLD HIGH-SPEED STEELS a P 
- a a = te al {12 ches per m 
shrunk-on tire said to be uneven in hard- ordinary high-speed steel by one of the best were y EG 
° P : \r td irr } i ¢ 
ness, the steel being hard in spots. It was’ British makers, while tests Nos. 3, 4, 5 Wrigley & ¢ Bi Sham, ana ule 
5 age Ee , ‘h Sup entioned 
about 4 feet diameter and ran at a cutting and 6 relate to a rival steel of the newer ' 
speed of 8'4 meters (about 26 feet) a min- type. It is worth noting that No. 3, water 
ute, the highest available in the lathe. hardened, cracked longitudinally in the ewer steels e rm 
Here the cut, 12 millimeters deep and 6 process. Names cannot, however, be given &4 s velop! r the 
millimeters traverse (about 0.47x0.235 as the tests were not conducted with the ~ steels ey . 
i , ’ . st ' ri ] sarh ‘ 1 
inch), was taken right across the tire. authority of the makers; in addition, their ' gl \ 
When the cut broke through at the finish, tools were hardened by a professional ex \ ce S15 ess S gre 
the pressure being partly relieved, the pert hardener. Still, it would appear that essary \g gher cutting 
traverse increased to about 10 millimeters some of the better brands of ordinary ‘Speeds t . , ted. In 
(0.39 inch) for the last two revolutions, high-speed steel are about equal to some ‘*! e new S : : 
owing to the spring of the tool and ma of the newer steels I grea Vv are ot 
chine This was on the last of seven Table 2 gives similar figures relating to ‘SP ‘ ¢ Ss, giving 
tests much the same tool steels For instance, part iv g esults ast I 
It may be of interest to give diagrams materials for tests Nos 3 and 4 are the hare s s i S| they e spe 
which show the area of cut and the cutting same as those for from Nos. 3 to 6in the cially plicable 1 tools r whet 
speeds recommended by this firm. Fig. 1 previous table, while again the last steels evé shape st uintained The 
is for soft and hard steels, while Fig. 2. in the two tables are similar. Here, how figures alone would indicate that they 
is for cast irons. These curves apply to ever, the material cut was forged steel, range with the older high-speed steels, the 
the newer steel, but as a matter of fact unannealed, containing 0.75 per cent of qualities, fr the neapest Drands of the 


latter to the 
fairly 


steady progression 
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The Steel Makers and an Old 
Proverb 


In connection with the unusual difficulty 
which we have had in obtaining informa- 
tion relative to the new English high-speed 
steels, for which there has been a uni- 
versal demand which we are able to par- 
tially satisfy by an article published else- 
where in this issue, a curious situation has 
developed and a still more curious one 
bids fair to develop. 

The announcement of these new steels 
by Professor Arnold appears to have been 
premature and very unwelcome by the 
steel makers because of the existence in 
their warehouses of large stocks of the 
older steels of which they feared the an- 
nouncement would injure the sale. The 
new steels have been made and used to a 
limited extent for some time, but for the 
reason given the steel makers have shown 
a decided unwillingness to give out facts 
for publication. 

It now appears that a somewhat similar 
condition exists in this country, as it is 
an open secret that, for some time, tool 
steels have been in use in the shops of 
steel makers which are far superior to any 
steel that an outsider can buy from the 
same makers. 

While the working off of the old stocks 
will take care of itself in due season, there 
is, however, fear that 
the steel makers will continue to discour- 
age the sale of the new steels, because, 
paradoxical as it may seem, they are too 
good. 

Unlike the capacity for increased cutting 
speeds which formed such a spectacular 
feature of the original high-speed steel 
when it first appeared, the commanding 
feature of the new steels appears to lie in 
their durability and this is where the shoe 
pinches the steel maker. If the fragmen- 
tary accounts which reach us are to be 
believed, some of these steels maintain 
their cutting edges for an almost incredi- 
ble length of time. This, of course, means 
that the tools need regrinding and reforging 
at rare intervals, and since it is the grinding 
and forging which really consumes the steel 
of which tools are made, these steels, by 
their very merit, bid fair to seriously reduce 
the tonnage sold. In other words, the 
steel makers are confronted with the fact 
that every sale of the steels cuts down the 
future demand, the sale being thus a case 
of killing the goose which lays the golden 
egg. 

This is a condition which has occasion- 
ally arisen before, in minor degree, in con- 
nection with machinery of a kind which 
wears out rapidly, and we have known of 
cases in which manufacturers of machin- 
ery have been fairly confronted with the 
problem of the advisability of improve- 


serious reason to 


ments because of their influence in reduc- 
ing the demand for repairs. We doubt, 
however, if such an extreme case as the 


present one has ever arisen before, and it 
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may fairly be called extraordinary. It 
certainly will be extraordinary if an im- 
provement of this importance should be 
permanently shelved because unprofitable 
to those who have made it. 





Postage to Germany 





Since the going into effect of the 2-cent 
rate on letters to Germany, our attention 
has been several times called to the de- 
lays which take place in connection with 
such letters, and the matter has now been 
officially cleared up by correspondence be- 
tween the American Hardware Manufac- 
turers’ Association and the postmaster of 
this city, from which it appears that “the 
2-cent rate applies only to letters des- 
patched by steamers able to carry such 
letters from the United States to German 
ports. It does not, however, supersede 
the Postal Union rate for letters to and 
from Germany, for the latter rate is still 
applicable to letters transhipped and for- 
warded via other countries. Letters pre- 
paid at the 2-cent rate or less and 
despatched by a steamer calling at Eng- 
lish or French ports en route to Germany 
are not transhipped via England or 
France, but carried through to Germany; 
whereas letters despatched by the same 
steamer and prepaid more than the 2-cent 
rate are forwarded via England or 
l'rance—the quickest route.” 

The meaning of this, as we understand 
it, is that since steamships sail for Eng- 
land more frequently than for Germany, 
in cases when a letter prepaid at the 
2-cent rate misses an outgoing steamer 
for Germany it is held up for the next, 
whereas if prepaid at the 5-cent rate it 
goes on the first steamship for England 
and thus arrives at its destination more 
quickly than those prepaid at the 2-cent 
rate. 





Usable Engineering Data 


In a recent paper by Doctor Nicolson 
occurs this paragraph: “In his [Doctor 
Nicolson’s] experience he found that for 
any scientifically demonstrated physical 
fact to be made use of by engineers it 
must be capable of expression by a com- 
paratively simple formula.” 

This quotation expresses an important 
and much disregarded truth. The advan- 
tages of simplicity are preached in dis- 
cussing machine design and are promptly 
overlooked when stating facts upon which 
that design is to be based. 

Some investigators seem to delight in 
stating the results of their labors in com- 
plex formulas and equations, instead of 
carrying their work a little farther and 
presenting usable data. The average en- 
gineer cannot be criticized for objecting to 
interminable mathematical expressions, 
perhaps containing progressions, summa- 
terms, many of which 


tions, or similar 
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can be discarded and still give a result 
more accurate from the mathematical side 
than many of the assumptions upon which 
the original quantities were selected. Yet, 
in order to simplify such expressions the 
engineer must spend an amount of time 
out of proportion to the results obtained; 
therefore, he uses other methods and val- 
uable data remain buried. 

Some of the papers presented to our 
own Society of Mechanical Engineers are 
not above improvement in this direction. 
It is to be deplored that many investi- 
gators who are superbly endowed to carry 
out original research, lack the practical 
turn of mind to guide them to present 
their results to others in the simplest 
terms that can be devised for the purpose. 
In such simple forms their data would 
reach and be used by the greatest number, 
to the good of all. Many such investiga- 
tors need a commentator, a simplifier to 
expound their teachings. This suggests 
one of the greatest fields of usefulness of 
engineering handbooks; that of adapting 
technical data to everyday needs. 

We appreciate that probably 
can be said to improve this general situa 
tion, but it is a pleasure to note the prac 
tical turn of mind of the able investigator 
from whom we have quoted. 


nothing 





Matthew Morton 


Matthew Morton, founder and president 
of the Morton Manufacturing Company, 
Muskegon Heights, Mich., and father of 
the draw-cut shaper, died at his home 
in that March 10 after a brief 
illness. 

Mr. Morton was born in 1836 in Scot 
land, and when but eight years old was 
brought to this country by his parents. 
The family settled on a farm in Macomb 
county, Mich., and it was here that young 
Morton first began his mechanical career. 
On his way to market in Romeo, a city 
seven miles distant, he would frequently 
visit a small machine shop and spend a 
little time there making parts for a small 
foot lathe, which he would bring home 
and store in the woodshed. After collect- 
ing the necessary parts he finally assem- 
bled and completed the lathe, which at 
thé time displeased his folks, for they did 
not favor his becoming a mechanic. 

At 21 he moved to Armada village with 
his foot lathe and started in business, a 
year later moving to Lapeer, Mich., en- 
gaging in the steam-engine business under 
the name of the Lapeer Steam Engine 
Works. In 1861 he constructed his first 
steam engine. He made the patterns, 
molded them, melting the iron in a home- 
made cupola, machined and erected it en 
His business grew and 


city on 


tirely unassisted. 
he established a record for building en 
gines of economical steam consumption 
After five years’ partnership with the late 
William McDonald he disposed of his in 
McDonald and 


business mn 


terests in Lapeer to Mr 


established a steam-engine 
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Romeo, here building his first marine en- 
In 1878, 


went 


gine, which was very successful. 
in partnership with A. Hamlin he 
into the agricultural implement manufac- 
turing business, but trade depression and 
him to again 


which 


financial reverses caused 
start in business on a 
was the start of the present plant. 

In a short time he produced the first 
successful keyseater to cut with a single 
tool, and it proved to be the correct prin- 
ciple. In 1887 he developed the Morton 
portable slotter and planer, the first ma- 
chine to be used in the Pittsburg district 
for planing the feet and windows of roll 
housings, which proved valuable for heavy 
work, best attested by its large sale. 


foot lathe, 


In 1891 the factory was moved to 
Muskegon Heights, and in the same year 
incorporated under the name of the 








MCRTON 


MATTHEW 


Morton Manufacturing Company, with 
Mr. Morton 

A passion for mechanics and the de- 
velopment of new ideas and improve- 
ments in machinery characterized Mr. 
Morton’s life as is shown by the fact of 
starting his draw-cut shaper with a 26- 
inch stroke as the first product in this 
line, and developing it into the largest 
traveling-head shaper or planer in the 
world. During his lifetime he had taken 
out over forty patents which have nearly 
all been for useful machines and appli 


as president. 


ances and was always original in_ his 
ideas. 

He was a man of strong character and 
honest convictions, his motives in both 
business and private life always being 
actuated by a desire to do right 

With the esteem and respect of all 
those with whom he cam n contact 
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cherished at home and honored in busi- 
ness, his life is an example of work well 


done 





William Henry Wahl 


William Henry Wahl, scientific journal- 
ist, metallurgist and electrochemist, died 
in Philadelphia, Penn., March 23, aged 61 
years. He was born in that city and grad- 
uated from Dickinson College, later taking 
a course in chemistry and metallurgy at 
Heidelburg, Germany. He was engaged 
for many years as a teacher, editor and 
writer on technical subjects. He was best 
known as secretary of the Franklin Insti 
tute of Philadelphia, a position which he 
held from 1870 to 1874, and from 1882 to 
1908, when he resigned on account of ill 
health. Doctor Wahl was connected with 
several technical journals; for two years, 
1880, he the staff of the 
Engineering and Mining Journal. He was 
the author of books, chiefly 


on chemistry and electricity 


about was on 


also several 


Personals* 


Fk. Schkommodan and M. Brechtel, of 
the engineering staff of Alfred H. Schiitte, 
who have been spending several months in 
this country on business, returned to 
Europe on March 30 

D. B. Bullard, mechanical engineer, of 
Bullard Machine 


livered an interesting 
Society of Mechanical Foremen of Bridge 


the lool Company, de 


address before the 
machine tools and their 


port on modern 


development 
J. F formerly of the transformer 
department of the Fort Wayne Electric 


Jones, 


Company, has accepted a- position with 
the Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo., in connection with 
the same department 

P. E. Montanus, president, Springfield 
Machine Tool Company, and secretary 
National Machine Tool Builders’ Associa 
tion, returned on the “St. Louis,” March 
27, after a months’ trip through 
Europe. Mrs. Montanus accompanied him 
on the trip. 


two 


Henry E. Paine, formerly with the Wal 
ter R. Horning Company, has recently be 
come connected with Hughson & Merton, 
Inc., San Francisco, and will be in charge 
of a new department created to handle a 
number of accounts for Eastern manufac 
turers of electrical lines. 

Sidney G. Koon, until recently editor of 
the /nternational Marine Engineering, has 
with the Jones & 
Laughlin Steel Company, in which posi 


associated himself 


tion he will engage upon experimental 
work in connection with 200-ton open 
hearth steel furnaces operated on the Tal 
bot system 


*Items for this column are solicited 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


48-inch Special Five-spindle Ta ‘. =P de 
Milling Machine “4 —_—* 3 | vi 








The halftones show a special milling 
machine built by the Bement works of th: 
Niles-Bement-Pond Company. Fig. 1 il 
lustrates the machine with facing cutters in 
place and Fig. 2 shows the slab-milling 


spindle and cutter. The machine has one 
head on each upright, one horizontal slab 





bing spindle and two vertical heads on the 
cross rail The drive and feeds are de 
rived from a motor of approximately 40 
horsepower rating, with variable speed, 
mounted on a separate base, attached to 
the back of the left-hand upright, and 
veared direct through spur gearing to the 
horizontal driving shaft 

For the horizontal slabbing spindle and 
the horizontal spindle on the left-hand up 
right, power is taken from the horizontal 
driving shaft through bevel gearing to th 
vertical splined shaft 


lhe horizontal slabbing spindle ts drivet 














from the vertical shaft through gearing in 

cluding reversible change gear, giving 

range of speeds from & to 30 revolutiot FIG, 2. FIVE-SPINDLE MILLING MACHINE WITH SLABBING CUTTER IN POSITION 

per minute. The spindle is of high carbon 

steel and 9% inches in diameter. Cutters The horizontal spindles on the uprights are g!'% inches in diameter, and arranged 
can be used up to and ineluding 16 inche have a range of speeds of from 8 to 23. to take 16-inch or 20-inch diameter face 
in diameter revolutions per minute [hese spindles mills for 5¢-inch square tools, and can 


be started or stopped by means of a posi- 


tive clutch They have a 10-inch hori 





ontal adjustment by hand with minimum 
distance between them of 28 inches. The 
saddles have ample bearing on the up 
rights, are counter-weighted, and are ad 
justable vertically by hand, or may be 
connected to the cross rail for elevation 
by power. The vertical adjustment is 19% 
inches 

[he vertical spindles on the cross rail 
have a range of speeds from 8 to 42 revo 
lutions per minute (hese spindles are 
, inches in diameter, and like the hori- 
contal spindles just referred to, are ar- 
ranged to take 16- or 20-inch face mills 
with Sg-inch square tools, and can be 
started or stopped separately by positive 
clutches. Both of the vertical spindles 
are counterweighted, have 8-inch vertical 
adjustment by hand, and are so arranged 
that the left-hand spindle can be moved 
out of the way to enable the right-hand 





spindle to travel the full width between 
uprights by hand or power. The minimum 
distance between these spindles and the 
table is 11 inches; the maximum distance 


38% inches. 











The cross rail carrying the vertical 


FIG. I, FIVE-SPINDLE MILLING MACHINE WITH FACING CUTTERS IN PLACE spindle saddles has a wide face inclined 
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from the perpendicular, has long bearings 
on the uprights, is counterweighted and 
can be raised or lowered by a motor, 
mounted on top of the tie piece. Fine ad- 
justment of the rail for hight is obtained 
by means of a ratchet on the end of the 
cross rail operated through bevel gearing 
connecting with the elevating mechanism 

The 
liberal 
tend to the floor line; 


uprights are of box form’ with 


width of face and depth, and ex 
they 


cured to the bed by tongue and groove 


are rigidly Se 


The clear width between uprights is 49 
inches. 

The table has a working surface 14 feet 
long and is provided with T-slots for hold 
ing the work; it is of deep section over 
the shears, and is provided with a channel 
along the sides to catch and drain off the 


lubricant. It is provided with eight au 


tomatic positive gear feeds, with a maxi 
mum rate of 7.6 inches per minute, and 
has fast power traverse in either direc 
tion and tine hand adjustment as well 
From the end of the horizontal driving 
shaft extending across the bed, the feed is 
taken through spur and bevel gearing to 

spiral pinion of coarse pitch meshing 


with the table rack, a worm and worm 


wheel being introduced in the feed train 
to prevent any slipping due to the thrus 
of the cut Hand movement ot the tabl 
is derived through the medium of a hand 
wheel on t end of the feed shat n 

tion being transmitted through the sam 


course as the power feed 
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The bed is of box form extending to the 
floor, with frequent cross girts forming 
a rigid casting; it is of liberal width on 
the top, the table being held to place and 
guided by square locks and gibs. A com- 
plete circulating system is provided, the 
cutting fluid flowing into a large trough 
attached to the driving side of the bed, to 
a tank in the of the machine from 
which a power-driven pump forces it into 


rear 


a tank which is cast in the tie pieces be- 
tween the uprights, and fitted with piping 


leading down to the cutters 





American Crank Shaper 


This is a new design of a back-geared 


shaper, embodying several interesting 


features. The feed has been changed, can 


be adjusted accurately as desired and al- 


ways shows just where it stands. It can 
be changed while running to give any 
thing between 0.008 and 0.2 inch, there 


being 25 notches, each representing 0.008 


inch feed 

The stroke of the ram is positive and 
eight changes of speed are available, 
ranging from 7.7 to 96 per minute rhe 
position of the ram is controlled by the 


handle near the head, which can be op 


erated while running, while the index at 
the side shows the stroke for which it 
is. set The machine can be. readily 


changed from single or open gear to back 

















—— 





BACK-GEARED 


CRANK 


SHAPER 
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gear by a convenient, self-locking lever 
and when back geared, has a ratio of 24.3 
to I, for very 
heavy work 


making it well adapted 

The head swings to 100 degrees, has a 
continuous taper gib on the down slide, 
feed screw reads to 0.001 inch. A patented 
automatic stop releases the feed and pre- 
vents breakage if tool drops into a heavy 


cut, or the apron feeds to the end of its 





travel The opening in the column al 
lows 3'4-inch shafting to be keyseated in 
this way Lubrication has received con- 
- 2 as |3c “ = 

- ae am 5 5 Ss ; 

= ye Py <> & - 

- 27 s. |e u a 

5” 0.080" 11.4 in 157 134” 2.65 
5” 0. 160° 16.3 in 225 134” OF 
(” | 0.200" 11.4 in 157 134” 6.19 
Abo ve test m ade in |cast iron, (close g rained 
Ls stroke 

4” 0.080" 11.4 in 157 14 6.19 
- 0.096” 11.4 in 157 14” 7.07 
8” 0. O80" 11.4 in 157 14” 9.43 
Abo|ve test made in |macihinery steel, ver y 
toujgh, 21 s troke 

rEST SHEET 21” B.G. SHAPER 

iderabl ttention Che ram slides have 
felt wipers at both the front and center 
of column, which keeps oil from running 


1 


down the machine. Qil pockets are pro 
vided in the center from which felt 
wipers distribute the oil through grooves 
to the extreme ends of slides 

The following test of a 21-inch back 
geared shape gives a good idea of the 
work that can be handled, the feeds and 
speeds used and the power required. The 
haper is made by the American Tool 


Works Company, Cincinnati, Ohio 





A Small Name Plate Machine 

















[ALL NAME-PLATE MACHINI 
reasing and the Roovers Manufacturing 
Company, Brooklyn, N. Y., has brought 
it a new machine for small work lhis 


makes letters one-eighth inch high and is 


sold at a price that makes it available in 
any shop having use for it. They are also 
bringing out a new machine which will 
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emboss letters three-quarters of an inch 
high. The compactness and simplicity of 
the small press is shown by the engraving. 





Two Machines for Automobile 
Shops 


The Newton Machine Tool Works, 
Philadelphia, Penn., have brought out a 
splining or keyseating machine with both 
horizontal and vertical spindles that is 
being used quite extensively in automobile 
and similar work. Figs. 1 and 2 show this 
being used both ways, the horizontal cut- 
ter being generally used to take the length 
of the cut while the vertical spindle cuts 
the ends. This is a substantial 


out very 
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inches in diameter and revolve in brass- 
bushed capped bearings 20 inches long. 
The spindles are driven by means of steep 
lead-bronze worm wheel and hardened- 
steel worm, both in oil, through spur gear- 
ing by a cone giving four changes of 
speed. The large spur gear on the end of 
the worm shaft has a very heavy rim and 
acts as a flywheel, steadying the spindle 
drive and eliminating chatter. The spin- 
dle heads have hand cross-adjustment 
with micrometer readings and the adja- 
cent faces of the heads have finished sur- 
faces for spacing blocks to give the correct 
center distances to the bore of the cylin- 
der. The driving worms are made of 
sufficient length to permit of this adjust- 


ment. 


























FIG I MILLING KEYWAY 


machine, having a horizontal spindle 3 


inches in diameter and a bearing 17% 
inches long. A 3-step cone is used to 
give the speeds through gearing. The ver 


tical spindle is r%4 inches in diameter and 
is driven by miter gears. The work table 
is 9 inches wide, 44 inches long, and has 
a 24-inch feed with automatic release. 
The V-block shown in Fig. 1 is adjusted 
by a wedge to handle work of different 
diameters. Stops are fixed for different 
diameters so that it is an easy matter to 
locate the shafting centrally under the 
cutter, then the table is moved against 
outer stops that bring it in line with the 
vertical spindle for cutting out the ends 
of the keyway. The power feed has auto 
matic stops so that duplicate keyseats can 
be cut without difficulty. It is fitted with 
cutters and washers for six keyseats from 
14 to % inch in width. The 
counterweighted and the arm carrying 


spindle saddle 
the vertical spindle actS aS a reservoir tor 


lubric ant 


CYLINDER Borinc MACHINI 


pindles of this machine are 3 


SLOT 


FIG, 2. ROUNDING THE END OF 
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The work table is 24 inches square, has 
a 14-inch hand cross-adjustment while the 
saddle has an in-and-out adjustment by 
means of the hand wheel and a power 
feed of 14 inches. There are four changes 
of power feed taken directly from the end 
of the driving worm. As illustrated in 
Fig. 3, this machine is arranged to hold 
the boring bars by means of the four bolts 
shown to accommodate bars for boring 
open- or closed-end cylinders as desired. 
When open-end cylinders are to be fin- 
ished, it is convenient to use an outboard 
bearing. In boring cylinders in multiples 
of four or six it is a usual custom to bore 
alternate cylinders, adjusting the table for 
the different sets. The cylinders to be 
bored are attached to the face plate 
mounted on the table, usually having a pin 
or plain surface for location, eliminating 
extensive stock of fixtures and expense of 
boring bars. 





Crankshaft Grinder 


The grinding of crankshafts for auto- 
mobile and other small engines has 
reached such proportions that the Tindel- 
Morris Company, Eddystone, Penn., are 
putting out the machine shown herewith. 
It embodies the principal features of their 
crankshaft lathe and can grind any 
variety of crank, eccentric, taper or plain 
journal work. This requires no special 
fixtures for offsetting the cranks to the 
desired position as any number of varying 
centers can be had by two simple move- 
ments. The compound chuck which ac- 
complishes this is seen in Fig. 2, show- 
ing the graduations of the chuck and the 
method of holding the work. This chuck 
accommodates any number of crank pins, 
no matter what the angle. 
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CYLINDER 





BORING MACHINE 
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The headstock and tailstock are both ad- 
justable, both carry face plates and dead 
centers and are perfectly adapted to plain 
grinding, straight or taper, as well as to 
crankshafts. 
by one shaft so that it is unnecessary to 
turn the 


Both face plates are driven 


work end for end so as it can 


from either end or from both 
headstock 


be driven 


ends. One has an adjustable 
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that it is impossible to secure sufficient 

pressure to do damage. 
Counterbalances are provided 


for the 
back of each face plate to insure steady 
running of 
The face plate s can be 


crankshafts and _ eccentrics. 


swung free of the 


st 
~ 
~ 


which keeps the carriage 4n constant con- 
tact with the feed gear to take up wear 
backlash. The 


is nickel-carbon hardened 


ind prevent wheel arbor 


steel, and 
sund, with taper bearings in phosphor 


ronze sleeves 


which are split for adjust 

















Fit 2. THE CHUCK USED TO HOLD WORK 


center, as shown in Fig. 3. The spindle 
is entirely independent of the face plate. 
but to prevent 
springing the work a coarse pitch screw is 
used which has such a small nurled head 


No springs are used, 


driving 
balances 


wheel, 
the 


FIG. 3. USED FOR 
the 
position A 


pinions to adjust counter 


to the right very 


heavy saddle is provided for the grinding 


and is locked square underneath 


slides. A counterweight is provided 


} 


1 


the wear of 


"LAIN 


ment 


1] oved as 


GRINDING 


Che 


idjustment 


he adstock 
of the 


has a micrometer 
so that 


as necessary to allow 


it can be 
for 


slide 
little 
the 


\ wheel dr: 


wheel 


* 
esser iS mounted the 


on 

















I THE TINDEL-ALBRECHT CRANKSHAFT 


GRINDER 
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work table and can be used to dress 


the wheel square, or by swiveling, to dress 


the corners for any desired fillet. Two 


compound rests, capable of fine adjust- 


ment are provided for long or slender 


work. A pump floods the work to pre- 

















FIG, 4. THE ADJUSTABLE CENTER 


nt overheating There are 16 changes 
feed 
lhe 


heavy to insure rigidity and to abserb the 


of table on five speeds to the face 


general construction is 


plate S 


vibration \utomatic stops are provided 
for power traverse of table. There is 
Iso a sensitive hand traverse for short 
work, and for grinding between shoulders 
he traverse ways have roller oil bearings 


A Universal Boring, Turning and 
Facing Machine 

In the large number of repair cases 
handled by H. B. Underwood & Co., Phila 
delphia, there has arisen an urgent de- 
mand for a machine to cut out the riveted 
overhead of crank pins when it became 
necessary to remove them as is often the 
case. This led to the design of the tool 
shown herewith, which not only saves a 
lot of chipping in such cases, but has a 
much wider field of usefulness than might 
appear at first glance. 

It consists principally of a slotted cross- 
head which forms the base of the machine 
worm wheel 


and a casing containing a 


made with large hubs to reduce wear \ 


cutting spindle slides through this worm 
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and clamp it, being pulled together by two 
I-inch through bolts. adjustable 
spacing blocks are provided which can 
be used different diameter 
cranks, locomotive wheels, or other work 
Bolts through these blocks clamp the ma- 
chine to the crossheads. 

The machine ts light enough to be han- 
dled by one man, has three changes of 
attach 


Two 


to straddle 


speed, and by means of an extra 


ment can be used to face pump- or engine 
valve seats almost without regard to their 
Phe 


either by hand or power according to con 


construction machine can be driven 
ditions 
An Automatic Wire Forming 
Machine 


(he halftone shows a_ wire-forming 
machine of the four-slide type which has 
recently been brought out by the Baird 
Machine Company, Oakville, Conn. In 


this machine the designer has endeavored 


to make the parts as accessible as pos- 
sible 

The wire first passes through the 
straightener, which, in this case, forms a 
part of the machine. The feed mechan- 


ism is simple, easily adjusted, and is pro- 
vided with positive stops insuring accurate 
The 
bolt. 


either a stationary or 


cut-off is secured by a 
With 


a moving form can 


feeding 
single-clamp this machine 
be used. 

A friction-clutch pulley is provided on 
this machine obviating the necessity of 
the 


speed 


a countershaft and permitting ma- 


chine to be run at a slow when 


setting up and trying new forms, so that 
the watch the 
\ll adjustments are within easy reach of 


operator can movements 


the operator. 


These machines are built in six sizes 


handling wire up to % inch in diam 


eter by 15 inches long. 
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Tools for the Lang Holder 


The illustrations show three types of 


tool to be used in the Lang tool holder 


shown in a recent issue. Tools 1 and 2 

















FOR THE LANG TOOL HOLDER 


rOoOoLSs 


stock drawn in a tri- 
angular shape, while tool 3 is a chaser for 
finishing threads Although this is a 
special shape it can be held and adjusted 


the others. 


are made from 


in the holder as readily as 
The triangular steel can now be had in 


commercial bars, ready to use, so that new 


tools can be quickly made to fit any of 
these tool holders. They are made by 
the G. R Lang Company, Meadville, 
Penn. 





A Large Portable Boring Machine 


Portable tools have changed greatly since 
the days when the ratchet drill and the 
“old portable 
machine, and we machines of 
various kinds which weigh tons ‘nstead of 


man” constituted the only 


now have 

















UNIVERSAL BORING, FACING AND TURNING 
MACHINE 
wheel, having a 4-inch range of feed ad 


justed by hand This spindle carries a 


steel cross-slide for the cutting tool and 
allows of adjustment for different diam 
eters, with a maximum of about 12 inches 

[wo slotted erossheads center the work 














AUTOMATIC 


WIRE-FORMING 


MACHINE 
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pine. The top, or table, is covered with 
sheet iron, and the top of the table is 
exactly level with the top of the press in 
which the die is used [his makes the 
work of changing from one to the other 
Casy 

[he “caster” 1s cast iron The rollet 
is 6 inches diameter, 3 inches wide, and 
crowning, with chilled tac \ few re 
marks regarding casters of this style may 
be of interest [his factory has acres 

f cement floor, about 200 trucks of all 
inds are 1 onstant use, and outside of 
‘ thing | know of that will 

down the flange of a truck wheel 

1] ne ! bre is re n 

tac I es ste \ ls 
I ill 
\ ais I 
r of the roll ind swive 
r ind answers ever 

t ste! f this size h 

ta | i if the lines of the reguilatl 

S \ followed, which im this cas 

' voule 3 es center to center, or the 
vertical center line of the swivel would 

LARGE PORTABLE BORING MACHINE op tangent to the periphery of the wheel 

lhe swivel bearing 1s made up of twenty 

pounds, picked up by the crane and de where it 1s used as a bench on which to f-inch steel ws and the +e Setwonn 
posited anywhere in the shop construct the dies This keeps the work the cap and fork ts \. 53 MEN OMY The 

An interesting example of this is the man’s bench clear of castings, etc., and purpose of this 1s to keep out dirt as much 

large horizontal boring machine made by makes it possible to place the work so as “> possibl. 
Beaman & Smith, Providence, R. I., and to get the best light. When the dies are The method for clamping or securing 
shown in the accompanying illustration. finished they, together with the truck, are the caster to the bottom of the 4x4-inch 
It has the main characteristics of their delivered to the store room where they legs 1s new and is clearly shown lhe 
regular boring machines, has a 5-inch remain until taken out to the press room. side plates have a 1xt-inch boss which 
spindle, and weighs 31,375 pounds. It is The legs of the truck are 4x4 inches, fits holes in the legs. The taper rib on the 
carried by the crane to any part of the the braces 1!2x6 inches, and the top 2 bottom matches a lip on the side of the 
shop that has work needing such a ma- inches thick These are all of Georgia cap, so that when the bolts are screwed up 
chine, and lowered on the concrete floor 14 
or bed plate as the case may be. \ VAM \, | } \ 
Casters for Punch and Die Trucks \ ) { ] 

i 


By W. E. Dan 


S1zZ¢ and i few 


truck caster differing in 
sold 


These casters were designed 


caster on 


, f 
In the accompanying sketch is shown a I 
details from the ordinary 

} 


the market. 


7 y 
i J 
. i , 
< ‘ ~ 
“os sie J 
for trucks for carrying heavy punches and ~ 
. ’ 
the to the l oo » | 




















dies from storeroom press 
room, tool room, or other parts of the a 
factory. As a precaution against fire the * : = > 
cies are kept in a building apart from the ~, : Balls 
general manufacturing plant, and at no ~ Fit 
time are they out of this building except 
ing when in work, or when repairs are . ; " 
necessary, etc. r 
\ special table is made for each pair of ; q Fork 
die and a few words about these tables \ 
may be of interest. These punches and 
dies weigh from 500 pounds up to 2300 “ | 
pounds, and consume from one to 10 a = 
weeks to make An order is given to the 
die foreman for a set of dies, also one to 
the carpenter for a truck as per the dimen a 
sions in the order. When completed the 
truck is delivered to the tool or die room CASTERS FOR PUNCH AND DIE 
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TRUCKS USED ON CEMENT FLOORS 
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the tapers draw and secure the caster to 
the leg. 

These casters have been adopted by 
other factories having cement floors, and 


they wear much better than the ordinary 


casters. Made according to the dimen- 

sions given, four of them will hold up 

two tons. 

National Machine Tool Builders’ 
Association 


| ° - 

lhe regular spring meeting of the above 
association is 
26, to be 


announced for May 
held at 


headquarters 


25 and 
Wis., 


at the Plankington hous 


Lumex Re Peal 


Milwaukee, with 


Jasper R. Rand, vice-president and di 
rector of the Ingersoll-Rand Company, 
died of pneumonia in Salt Lake City on 
March 30. Mr. Rand the , 
Jasper Raymond Rand, one of the found 


was son of 
ers of the Rand Drill Company, and was 


born in Montclair, N. J., September 3 


1874 

He was graduated from Cornell Uni 
versity in 1898 with the degree of me 
chanical engineer, and served in Porto 


Rico in the Spanish-American war as a 

First New York Volunteer 
During 1899-1900 he was 
president of the Imperial Engine Com 
pany, at Painted Post, N. Y., leaving that 
position to take the presidency of the Rand 
Drill C held until 


In that year he was elected 


Ccicd 


member of the 


Engineers 


ompany, which he 1905 


vice-president 


( 
and director of the Ingersoll-Rand Con 


pany, which was his chief interest until 
thea li cf 

Mr R nd Was ;¢ member ort Op Is 
War Veterans, of the American Socicty 
Mechani Engineers, the American In 
stitute MMi ¢ Engineers, the Engi 
Club and ( Il Club, as well as « 
n , vublic-spirited 


A Pneumatic Tool Holder for 
Tire Lathe 

By W. A. ANTHON 

time ago there installed in 

the Philadelphia & Railroad 

Company's wheel shops at Reading, Penn., 
and go-inch tire lathes 

that were built by Niles Pond 


\s competition in turning out 


»ome 


Was 


Reading 


two 


the 


two 40-inch 
Jement 
Company 
seemed to me there 
W hile ob 


amount of 


work is very keen, it 


was room for 


+} 


improy ement 


serving the differences in the 


work turned out, I started the designing 


and building of the automatic tool holder 


described below and now, with its help, 


one man, on one machine, is turning out 
more work in one day than in any other 
place in the world 

With an operator well broken in, we 
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found it possible to turn out 10 pairs of 
36-inch wheels in 10 hours, by using these 
machines as received from 
the builders. By placing a tool bench 
back of the operator so that he would not 


they were 


have to move to place his hand on any 
tool he desired; by putting on his tool 
rests a pair of removable two-way 
ratchets that could make a_ complete 
revolution, thus making adjustment of his 


tools an easy matter, and by making a 
pair of adjustable skids that could be 
used for any size axle, in putting in, and 


taking out, the wheels, we increased the 





























4 PNEUMATIC TOOL 
tput to 12 pairs -of 36-inch wheels in 
» hour 
[he operator then claimed that his only 
Ny iwback, in turning out more work 


vas the time and labor lost in putting in 
nd taking ou As five pairs 
used in turning one pair of 


the tools 


of tools are 


wheels, not counting the tools knocked 
it by striking hard spots, you will see 
that the adjustment of tools consumed 


ensiderable time, and hard labor during 


day’s work. Each tool clamp has 4%- 


inch nuts to tighten with a 40-inch 

vrench, thus making a total of 80 nuts 
screw and unscrew in the turning of 
ep wheels 


April 8, 1909. 


With this automatic tool holder the time 
and labor has been reduced to a minimum 
and one machine today is averaging 16 
pairs of 36-inch wheels every 10 hours. 

The design of this pneumatic tool holder 
is shown in the line cut. The air cylinder 
A is used with 90 pounds of air and pulls 
up the equalizing lever B and with it the 
eccentric rod C, thus causing the cams E, 
with a 7/16-inch throw, to push down the 
tool clamps F against the tool G and hold 
them there. The difference in the throws 
of cams E and H allows a margin for 
placing and removing the tools and also 


He! m ™ ae) 
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HOLDER FOR A TIRE LATHE 


causes the eccentric rod D to pull up the 
cams H, with a 3/16-inch throw, and thus 
push up clamps F in the rear and down in 
the front. This acts as a wedge and 
pinch bar, making the tool unmovable 
with one movement of the hand on the 
air-valve lever J. The springs / lift up 
the clamps F when the air is released, al- 
lowing the removal of the tool with ease. 
The valve K isa four-way air valve that 
is used both ways. The housing L is cast 
steel and fastened to the tool rest with 
six 74-inch studs. 

The rights to use this tool holder can 
the author, Elizabeth, 


be obtained from 


N. J. 
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Forthcoming Meetings 


Joint meeting of the four National Engi 
neering Societies, Engineering Societies build- 


ing, New York City, April 15 Conferring 
of the John Fritz medal upon Charles T. 
l’orter. 

National Metal Trades Association, annual 
meeting, April 14-15, New York City, head 
quarters Hotel Astor N. W. Dingwall, secre 
tary, Fourth National Bank building, Cin 
cinnati, O. 

American Society Mechanical Engineers, 


Washington, D. ¢ 


semi-annual meeting, _ C., 
Rice, secretary, 29 West 


May 4-7. Caivin W 


Thirty-ninth street, New York City 
American Supply and Machinery Manu 
facturers Association, joint convention with 
Southern Supply and Machinery Manufa¢ 
Chattanooga, Tenn., May 


turers Association 
5 headquarters, Hotel 
and Machinery 
Supply and Ma 


5. 6 7: Patten 
National Supply Dealers 
Association and American ply ; 
chinery Manufacturers Association, joint 
convention, Pittsburg, Penn., May 12-13-14, 
headquarters Fort Pitt hotel. A. T. Anderson, 
secretary, Wade building, Cleveland, Ohio 


The Foundry and Manufacturers 
Association, convention, Cincinnati, 


Supply 
Ohio, 


week of May 17. 
American Foundrymen’s Association con 
vention, Cincinnati, Ohio, May 18-20, head 
Hotel Sinton. Richard Moldenke, 


quarters 


secretary, Watchung, N. J. 


National Machine Tool Builders’ Associa 
tion, spring meeting. May 25-26, Milwaukee, 


Wis., headquarters, Plankington house. P. 
Montanus, secretary, Springfield, Ohio. 


Hardware Manufacturers’ As 
convention with Northern 
Association, Pittsburg, 
Hotel Schen 


American 
sociation, joint 
Hardware Jobbers 


Penn., June 9-11, headquarters 
ley F. DD. Mitchell, secretary, 309 Broad 
way, New York City. 


Railway Master Mechanics Association, 
annual convention, June 16-18, Atlantic City, 
N. J Jos. W. Taylor, secretary, Old Colony 
building, Chicago, Il 

Master Car Builders Association, annual 
convention, June 21-2 Atlantic City, N. J 
: secretary, Old Colony build 











Jos. W. Taylor 
ing. Chicago, II! 
Business Items 
C. H. Stephan, formerly of Desmond-Stephan 


Manufacturing Company, Urbana, O., has formed 
the C. H 
().. to make 
The Holyoke 
Mass 1s ust 
on Winter 


increased facilities for taking care 


Stephan Specialty Company, Dayton, 


emery wheel dressers 
Belting 


moving 


Company, of Holyoke 


into 1s new lactory 


street vhere it will have greatly 


of its business 
De Pere 


Company 


The ¢ \ Lawton 


Wis manufacturer of powell transmitting 
saw, paper and pulp mill machinery, has recently 
placed an order for a three-spindle Henry & 
Wright drilling machine one sixteen and one 
eighteen-inch Prentice all-geared high-speed 
turret lathe 

The Dwight Slate Machine Company, Hart 


drills, 


machines, et« 


ford, Conn manufacturer of sensitive 


automatic gear cutters, marking 


which went into the hands of a temporary 


receiver about a month ago, is in the market 


to sell the business and plant to someone as 


a running concern 


Cc. |} Hafle formerly advertising manager 
for the Buffalo Forge Company, Buffalo, N. \¥ 
and more recent) ith the Keuffel & Esser 
Company, Hoboken, N. J., has taken a position 
with the Vechten Waring Company, 92 John 
street 

The Robins Ne Conveyor Company has 
leased the entire building at 72 Front street, 
New York City, and on April 1 removed its 
offices to this new location Greatly increased 
facilities are provided by the new location 
particularly for the manufacture of Robins 
laminated leather belting ind Robin renuine 


Balata belting 
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Among the concerns who have recently ordered 
from Wheeler Company are the 
Johnson & Johnson, New Brunswick 


Crockel! 


motors 
following 


N. J.; Buffalo Copper and Brass Company, 
Buffalo; Frick Company, Waynesboro. Penn.: 
Eastwood Wire Manufacturing Company, Belle 
ville, N. J., and the Cox-Clark Engraving Con 


building, Denver 


pany, Barclay 


Business Opportunities 


Works will enlarge 


rhe Manistee (Mich.) Iron 


plant 

The Decatu Ind Furnace Company will 
erect an addition 

The Detroit (Mic! Radiator Company expects 
to build a new plant 

The Southern Pacific Company will erect 
car shop at Roseville, Cal 

[he Samson Cordage Works, Shirley, Mass., 


will erect addition to plant 
foundry building is being erected 


Milwaukee, Wis 


A new 
for August Jeske 

The Woodward 
ford, Ill., has made plans for a new plant 


Governor Company Rock 


rhe Tottenville (N. Y.) Copper Company 
has filed plans for a steel factory building. 

rhe Royal Typewriter Company, Hartford 
Conn., is said to be planning an addition to plant 


Machinery 
burned, will be rebuilt 


rhe plant of the Stuart Company 


Winnipeg, Man., recently 

The 
will build a new 
Iowa 


Railway Co 
Bluffs 


Northwestern 
at Council 


Chicago &€ 
roundhouse 


The Rustin (La.) Hardware and Supply Com- 


pany is preparing plans for a new grey iron 
foundry 

R Cc. & H B Good, Newark N Iu leather 
nanufacturers, will build a $15,000 extension 


to plant 

The new plant which the Wright Wrench Con 
pany racoma, Wash., is erecting, is nearing 
completion 
plant for the American Laun 


Rochester, N. Y have 


Plans for a nev 
dry Machine 


been prepared 


Company 


‘ ¢ +) 


The sawmill plant of the C. D 
Arh was burned 


Bridges Lumber 
Company, at Hurlbut Loss 


about $35,000 


The plant of the F. & N. Lawn Mower Works 
Richmond, Ind was destroved bv fire Loss 
about $100,000 

Byrne & Du Bois ! sts, Albany, N. }¥ 
will erect a new hine shop for general machine 


and repair wort 
It is reported that the Phillips Insulated Wire 
Company, Darlington, R. I., is planning a large 


addition to plant 





The Vichek Tool Manufacturing Compan 
Cleveland, Ohio Ss erecting a new plant to re 
place the one recently burned 

The sawmill of the Ruddock-Orleans C ss 
Company Ruddock, La was destroyed by 


fire, causing a loss of about $90,000. 


McMillan Mobile 


will establish a plant in 


Jacksonville 
Fla., for the 


Bros., of and 


Pensacola 
manufacture of turpentine stills et« 


Contracts have been awarded for construction 


of new steel mills for the newly organized De 


Ohio 


I rey Mfg Co, 


Forest Steel Company, at Niles 


Gende! Paeschke & 


rhe 


Milwaukee Wis. manufacturing enameled 
ware, will erect a three-story addition to plant 
rhe machine shops of the Cappel Fan and 
Engineering Company Monongahela Penn 
were destroyed by fire, entailing a loss of about 
$100,000 
rhe California Saw Works, San Francisco 


Cal., has prepared plans for two new buildings 


d as a machine shop and the other 


one to be use 


factory 


as saw 


49 


New Incorporations 


The Atlas Jewel Company, Boston, Mass 
has been incorporated to manufacture and sell 
ewel ( ll kind Capital $30,000 q A 
Menard, Attleboro, pre lent 

rhe Milford Manufa ng Company, Irvin 
on, N J is bee! ncorporated with $50,000 

| Inco porators Andrew Volke { I 
Meve ‘ Will nu ture tools 


Works, Camden, N. J 


n been rporated to engage in the manu 
ac ire oO iron ind steel Capital $10,000 
Incorporat J \. MacPeak, | R. Hansell, 
R. M. Je ) 

The Savage Sta iw Company, Rochester 
N y s hee orpora ed to anufacture 
nt IM I ind other metals Capital, 


Swan, L. 8 


$25.000 Incorporators \ s s 
Booth, 


Gas Machine and Manufacturing 
Company, Camden, N. J., incorporated to manu- 

Capl- 
Simpson, 


acture .carbureters ras machines, et« 


25 000 Incorporators, L Cc 


J. W. Mills, G. A. Darlington 

Sandblom Iron Works, Brooklyn, N Y 
has been incorporated to manufacture struc- 
tural iron work and steel Capital $100,000 
Incorporators (y Sandblom, Brooklyn; L U 





La Cour, Flushing; J. T. Booth, New York 
° 

Want Advertisements 

Rate cents per line for each insertion 
4{hout siz words make line No advertisementa 
abbreviated Copy should be sent to reach wus 
not later than Friday for ensuing week's issue 
inswers addressed to our care will be forwarded. 
ipplicants may specify names to which their 
replies are not to be forwarded, but replies will 


not be returned. If not forwarded, they will be 


destroyed without notice. No information given 
by us regarding any advertiser using hor num- 
her Original letters of recommendation or 
other papers f value should not be inclosed to 
inknown ¢ rrespondents, Only hona fide adver- 
tisements inserted under this heading No adver- 
tising icce pted from any agency association 
r ind dual charging a fee for “registration,” 
r 1 commission rn wages of successful appit- 
cants for situations 
Miscellaneous Wants 

Calipe list free. } Gq. Smith Columbia, Penn 

We buy or pa rovalty for good patented 

ichine or tool Box 282 Amer. Macu 

Hand powe bending tools labor-saving, 

one iking Estep & Dolan, Sandwich, I 

Want Machine to inufacture on con 
tract Hvydrostat Machinery Co Rochester, 
ms. 2 

Ligh time whinery to order “lels and 
elect! i 0 specialty I UO. CUhase New 
i N. J 

Wants \ : Jones & Lamson turret 
lat he yperato Shepard = Electri Crane & 
Hoist Co Monto I N. ¥ 

Machine é ‘ omati specia Prac 

il wo I i n ( W. Pitman, 3519 
Frankford Ave Philadelphia, Pa 

Special whine i irately bull Screw 

chine oO irre lat he vorh solicited Rob 
ert J. } ry & Co., Newa N.@ 

Light and mediu weight machinery and 
duplicate parts | t to orde tools, jigs, etc 
MacCordy M Co \ erdam, N. Y 

Wants Second ind slotter, universal grind 
t also cold saw rrinde Advise us what 
vou have \ o-Uk levator Co Phila- 
delphia 

Wants l press ind l work: good 
acilities fo inufacturin of light articles 
Model dies. tools. et ide Joseph Pollak 
215 Sydne st Dorchester- Boston 

A large English fir of machine-tool im 
porters havin howrooms and offices in Great 
Britain, France I ind Japan, is wanting 
good age! es oO schine tools of all kinds 
Apply Box 189, Amt AN MACHINIST 

Wanted-——To purchase a machine capable 
of flatten plate perforated metal having 
plain irgins the buckles arising from the 
stretchil of the ente of sheets where per 
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forated Address ‘‘ Metal,’’ care Morse Agency, Accurate, quick and _ neat Best references. NEW YORK 





19 West 34th Street, New York Address Box 29, AMERICAN MACHINIST. Draftsman Wanted—Experienced on textile 
In order to settle an estate an attractive Tool room foreman; a competent man who finishing machinery preferred. Permanent 
opportunity is open to a party with $150,000.00, thoroughly understands blanking, forming, position. Box 87, AMERICAN MACHINIST. 
competent to fill responsible position either in drawing and general sheet-metal work; age Wanted—Man familiar with repairing and 
the sales or manufacturing department, to 40: earnest and steady. Box 94, AM. MACH. erecting of steam engines and boilers; must 
purchase an interest in a well and favorably Mechanical engineer, wide experience in be capable and quick A fine position in New 
known, profitable machinery manufacturing jyilq@ing steam engines, explosion engines and York City open to the right. party. Address 
plant located in Pennsylvania, with an office (Gompressor machinery, wishes position of ‘“H. W.,” Box 58, AMERICAN MACHINIST. 
and established trade in New York City Ad- chief engineer = or veneral superintendent. Wanted By large prominent printing ma- 
dress “Executors,” care of AMERICAN Macn Box 93, AMERICAN MACHINIS1 chinery manufacturers, a first-class up-to-date 
English engineer who is in New York to sell With suitable position assured, technical general foreman, capable of handling men to 
American patent (the English rights of which PE oly ne an caetaneed te pI am best advantage: must be able to estimate closely 
have been purchased by one of the largest firms Sj ement’ small manufacturing plant, would State fully age. experience, references and 
in Great Britain) is desirous of introducing invest in industry already on paying basis salary desired Box 57, AMERICAN MACHINIST 
ee al Gedian sox 91, AMERICAN MACHINIS1 Foreman Wanted—-Man under forty for 
and controlling anything from a cycle spannet OHIO machine shop with capacity for about forty 
to a locomotive. having good connections with Works manager or superintendent, by strictly as —- ate BS og par: A first-class, 
all the best and largest firms in England Apply first class man, extensive experience with large abil - mcated — —-- = A nn 
“E. T.,"" care Messrs. Marwick, Mitchell & concerns; replies only from parties requiring ae ‘Tees aves eaetiine ‘on ret 
y 7¢ ree r} am . . c a i i ‘ Ss 2 £ » age, 
Co., 79 Wall Street, Ne York —_ a a i pw —* con erences and salary expected sox 89. Au. M 


PENNSYLVANIA Wanted—Foreman: age 28-35: first-cla+s 
all-around machinist and draftsman, familiar 


Situations Wanted Structural and mechanical engineer of experil- with pattern shop and foundry practice, also 





ence as chief engineer and works manage experienced in manufacturing and _ using 

Classification sails present ad j — ' change beeps pee district pre- pneumatic equipment Must have an inven 

advertiser, nothing els erres Box 85, AMERICAN ACHINIST tive mind, and A-1 references. | Permanent 

Young man with 10 years’ practical experi- position and splendid opportunity for ad 

CONNECTICUT ence in factory costs. 5 vears in charge of office vancement with young aggressive manufac 

Progressive up-to-date machine shop super and costs, desires position of office manager; turing company Box 88, AMER. MACHINIST 

intendent: successful organizer; reduce cost correspondence solicited; age 30; married; 

and increase production; executive ability will go anywhere if proper inducements are OHIO 

Box 92, AMERICAN MACHINIST offered Address Box 60, AMERICAN MACH General foreman for machine room employing 


about 100 men on automobile work in northern 
Ohio. Man must have had experience with 
piece work plan and must be capable of turn- 


Mechanical engineer, 31 vears of age, of estab- 


DELAWARI : 
lished reputation, technical education, 12 years 





Mechanical draftsman, experienced — princi- experience as designer, chief draftsman and t 
pally on machine tools; now employed, wishes — superintendent Expert on special machinery, '28 the work out quickly and cheaply. None 
to change. Box S82, AMERICAN MACHINIST Experienced and qualified to direct work .and but those holding down similar positions at 

MASSACHUSETTS handle men. Understands factors and oon. the present time need apply. Box 989, Am. Ma. 

structio vi a4 org: ‘ o shop yroduction 

PW Die sinker foreman would like to make a ona a. i: ae tee ‘Sesliien ha mechan- ; ei ae — : 
change; have had charge three years of drop jceal engineer or superintendent of construction; Wanted —Foreman for modern shop; must 
forge die-sinking. Reference. New England pect of references. Box 54, AMERICAN MACH understand sheet metal die work; quick to 
preferred Box SO, AMERICAN MACHINIST : originate means and get out work; state ex- 
» Wanted—Position as chief d1 with FOREIGN : perience, age, references; shop of 20 men and 
small firm or assistant to chief wit frm Man, 42 years of age, with 15 years’ ex- boys; western Pennsylvania. Box 61, Am. Ma. 





perience as works manager, and 6 years’ foreign 


manufacturing medium weight machine’ tools 
sales manager, desires position as latter at 


RHODE ISLAND 





or other machinery Good = designe! with I : : . 

executive abilit, Ave 30. Box.86. AM. MA London, with A-1l American engineering firm Wanted—A first-class mechanical draftsman 
Posit e , hi ; rhoroughly familiar with English and Conti- experienced on hoisting machinery In reply 
a om 28 foreman oF machine shop ot nental business; up-to-date hustler. Box A. 3, state age, experience and sulary expected 

tool room by an American; age #0: mat AMERICAN MACHINIST 6 Bouverie Street, Box 78, AMERICAN MACHINIST 

ried; 14 vears’ experience as machinist, tool London. E. ¢ England 

maker, draftsman and foreman: technical ' 

education present position, tool designer 


tox fh) AMERICAN MACHINIST 
Toolroom foreman thoroughl posted on Help Wanted 
design, construction and care of precision tia For Sale 





























chinery and tools for accurate production Classisication ndicates present address ) 
Capable laying out complete plant for manu iudvertiser, nothing else 
facturing small close work Twenty vears ¢ ' 3 
shop and drafting roon Box S81, AMER. Macu CONNECTICUT Latest type Cleveland = 2}-inch automatic 
Factorv manager ot iperintendent oung Wanted —Mechanical draftsman for jig and — a Geen as new Box 83, AMER 
A. pe: Pow i Tern pete a ay fixture work Box 77, AMERICAN MACHINIST. AC 
manufacture of valves and plumbers cocks First-class draftsmen wanted; men experi Valuable Canadian | aeons On labor-sa ving 
can get good work out of finishing st op and enced in tooling ip turret lathes preferred; moray hine being rapidly introduced in the United 
foundries ip-to-date methods aaa handling no one but first-class men need apply Box states Reynolds Machine Co., Moline, Ill 
help and getting wor out at lo ost Box 1 AMERICAN MACHINIST Air Compressor—Ingersoll-Sargeant 10x10x10, 
55, AMERICAN MACHINIST GEORGIA class F, steam driven, 100 Ibs. air pressure with 
’ nae , 100 lbs. steam, 125 ft. capacity per minute at 
MICHIGAN Wanted——Pattern shop foreman of large 459 r.p.m._ Frst-class running condition (cost 
A competent man 35 years of ag ; ; a ae a | for oe y $800.00) Price $450.00 net. J. W. Paxson 
wears’ exnerience in machin ee ee SNS MocdkuM ween casting Sti perl- (Co., Philadelphia, Pa 
I ten and ippl ence fully and give ‘rences Shop modern / : 
trade in New York. ce es positior and up-to-date 4 ddress Patterns care For Sale-—-Well equipped general machine 
facturer or merchant as salesman or purchasing AWERICAN MACHINIST shop in New Jersey, employing 24 hands and 
agent Address “ Vigilantia Box 53, AM. Ma now running 13 hours per day and with good 
Situation Wanted As superintendent = INDIANA prospects for the future (ood reason for 
shop manager; -U eu experience manu- Wanted First-class toolmaket on iz and selling Investigation solic ited \ddress R.” 
facturin ill rite nveable parts lhor- fixture worl No othe need appl Bo 76 Box 1216, New York ¢ ity 
ough! inderstand shop reranizatior cost AMERICAN MACHINIST For sale-——The American rights of an inven 
systems, et Can produce the mavxi i! at tion that is required in every workshop, rail 
the minimum cost Am an expert on all kinds MICHIGAN wavy and tramway system. Over 30 licenses 
of piece work \ 3S veart of age and married Want ne-shop foreman with wide granted to manufacturers in Great Britain 
At present emploved,. but desire to ea change experien modern shop practice to handle The English patent has been purchased by 
rood reasor vel Can furnish best of refe ind rec 0) men Plant located in Middle the well-known firm of Messrs. Vickers, Sons 
ences Will go ! here if sala hit West ng heavy saw mill machinery & Maxim, Ltd For further particulars apply 
Box 48, AMERICAN MAcHINIS? Man inical education preferred Box “E. T.,”"" care Messrs. Marwick, Mitchell & 
= 10, AMERICAN MACHINIST Co., 79 Wall Street, New York 
a 7 ee NEW JERSEY Automoblie testing plant; complete outfit 
oa Uae aan weaned “acannon b ~ foolmakers wanted for sub-press die and Of apparatus, mac hinery, tools, et Stop 
erences Box 70, Ame \N MACHINIST tine lose fitting interchangeable parts Box watch, ae analysis, tachometers, electric 
84. AMERICAN MACHINIST motors, volt meters, ammeters, endurance ma 
Wanted — Positior : lraftsmayt with a chines, dynamometer base plate, Witherbee 
concern having an openil for a beginner with Man in metal department to take charge battery, annealing furnace engine support, 
technical educatior ‘ oO eference Box of 50 en; must thoroughly understand auto-  etc., Mathot indicator Nernst lamp, rotary 
79, AMERICAN MACHINIS itic screw ichines, drawing presses, buffing meter, carbureters special testing fixtures, 
Draftsman. tect juate © ’ ind plating, and be up in modern shop prac- ete. C. F. Clarkson, 7 East 42d St., New York 
experience o1 me ; tomy e; give full particulars Box 71, AM. Macu. City. 
. 1 . 
Alphabetical Index to Advertisers 
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Building the Pierce Great Arrow Car 


How Cylinders, Crank Cases and Other Parts Are Machined, Jigs and 
Fixtures Used and Methods Which Prevail in a Modern Automobile Shop 


EDITORIAL CORRESPONDENCE 





Lhe location, the layout and the con ind left-hand screw nd acting upon tl nde wn, att 
truction of the Pierce-Arrow Motor Ca: barrel of the evlindet is can be secn | \ p ‘ t drill 
Company’s plant in Buffalo, N. Y., all ap [his locates the holes with the barrel on — initial | ratel 
peal to anyone who admires and appreciates the unjacketed part and keeps the bore c 
nodern advancement in machine-shop tral with the casting The bushing plate » HE ( i 
buildings and work. Located on the site is located by two dowel pins CC, Fig. 3 Next comes the cylinde: ring on 
of the Pan-American exposition, it strikes The bushing plate is held firmly in place double-head Beaman & Smith machi 
one by its neatness, its size and above all by the equalizing lever D which is a part as shown in Fig. 2. Here the cylind 
by the splendid lighting effect obtained in of the clamping arm E£, held by the hand are bolted to the fixture shown, held 
all parts of the works. ‘This is shown to nut as shown in both views The jig is the corner holes and cated b lowel 
some extent by the lighting of the photo very easily adjusted and when mounted pins in the others so as to keep everything 


graphs although they were taken on a 
stormy day. 

ne of the first things that impresses one FI t q 

. gy — : 

is the neatness and the lack of crowding, rs CoS 

S 

although this does not mean that machines 

are not within speaking distance. While 












































in many departments they are as close as eh , [ TB 
can be comfortably, still there seems to be >} I] 4 
ample room on every hand. lA ) 
We are indebted to Henry May, the LS = iz __ 
manager, to George Cooke, the general = 
superintendent, and to Mr. Guider for the 7 
information obtained and the assistance jf | 
and cooperation that made possible the — i am 
securing of the many interesting photo CLTA aad 
graphs . 
THE CYLINDERS > 
he Pierce method of handling cylinders 
first face off the base flange, then 
the six bolt holes for attaching to id 
{ crank case and work everything from 
[he cylinders are cast in pairs and the 
base drilling jig is seen in Figs. It and 3 ‘ 7) ees i | — 
he jig is of the open-box type with V a _ . : ae 
, | YLINDE 


{, at each end, ope rated by a right 

















FIG I DRILLING BASE FLANGE FIG 2. CYLINDER BORING 
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in line lwo cylinders are bored at once, 


the left-hand cylinders in this case, and, 
after these are bored, the lever at the back 
moves the whole fixture to the left, com 
the point. 


This locates the other cylinder at the cor 


ing to a solid stop at proper 


rect distance from the first, accurately, ex 


actly alike every time and without meas 
urement of any kind 

[lwo sets of boring bars are used, one 
for roughing, the other r finishing, both 
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the base which supports the jig while be 
ing used. 

The jig is placed on end, the four nuts 
D acting as feet and the cylinder casting 
lowered into place, the four flange-bolt 
holes centering the cylinder on the four 
dowel pins EEEEF Chen 
top plate is put in place and locked, the 
the hand 
screw at the top and it is ready for work 

With the on the drill table, 


the cover or 
cylinders clamped in place by 


base resting 








the 
holted to it by 


being driven by a heavy key across 


face of the spindle and 


four heavy bolts 


CYLINDER DRILLING J1Gs 
Figs. 4, 5 and 6 show the jig for drilling 
the various cylinder holes and is one of 
the most complete and ingenious drilling 
jigs we have ever seen \s can be seen 
from the different illustrations it consists 
of a pair of end plates connected by four 


bars, a supporting frame in the 














CYLINDER-DRILLING JIG 


laid on the rods, 
that the 


the jig is rolled up into 


rree 


locating pins L in 


position so index pins 


come in between the 


the base, and the cylinder is ready to be 


drilled on one sid Rolling it over to 
bring the first of the three pins into place, 
the angular holes / or G are drilled, then 


the center pin is engaged and so on with 
ill the rest 

\fter all the side holes have been 
drilled and tapped, the jig is stood on end 


the bars as in Fig. 5, so that the bars 
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form a support and give an even footing 
for the jig, the top holes are drilled and 
tapped and the cylinder is ready for the 
next operation 

VALVE CHAMBERS 


BorING THE 


The valve chambers are bored in a Gis 
holt lathe as shown in Fig. 7. The round 
base plate carries dowel pins to locate the 
cylinder and the arch-shaped casting 4 
is also bolted to the circular plate, di 
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rectly in line with the boring tools as this 
is a guide or bushing for the end of the 


boring tools. The bar is supported by the 


regular bridge or rest which is used on 
the Gisholt and the end goes into the 
bushing so that there is little chance for 


any running out of true or of spring to the 


bar. Then the cylinder is shifted to bring 


the other valve chamber in line and the 


work proceeds. A new fixture is under 


way to index the cylinder around so as to 


facilitate the handling in this way The 
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counterweights take care of the balancing 
of the cylinders in the lathe. The facing 
is looked after by the boring bars but the 
recessing is done with the hook tool in the 
tool post while the tapping is done with a 
geometric collapsing tap. 

Then comes the grinding of the bore, and 
this is done on a Heald cylinder grinder 
as shown in Fig. 8. The only peculiarity 
about this process is the support for the 
The bolt holes serve to 


cvlinder base 





~B R 
\ 
’ ' 
" : 
=a =e " A = 
Fit 6 DETAILS 
nter i as before, and stops are pro 


vided to insure the cylinders being the 
izht distance 
of the 


which supports the back end of the cyl 


apart. To prevent all sag 


cylinder, a tailstock is provided 
inder. The exhaust is shown connected to 
remove all dirt from grinding through the 


pipe shown. 


HANDY INSIDE MICROMETER 

On top of the cylinder is a very handy 
measuring instrument to make it easy to 
Any 


chanic knows how easy it is to get an in- 


take correct measurements me 





OF DRILLING 
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side micrometer cramped in a cylinder 
bore, and this is practically a holder for 
the micrometer. It consists of a base hav 
ing parallel edges and a block to hold the 
inside micrometer at right angles to it 
But instead of holding this rigidly, it has 
a vertical movement in the slot shown and 
is held only by a pair of springs so that it 
can be tipped forward when desired to as 
This 
handy instru 


securing a measurement 


makes a 


sist in 


combination very 
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ment which is shown in more detail in 


Fig. 9 
CRANK CASE 


[THE ENGINE 


lhe crank cases begin their journey in a 
large Becker 
which forces off the top and bottom as 
After this is done, the 
piston holes are bored, also on the milling 
the 
cated by an index plate on the front of the 
table 

From here they go to the large Beaman 
& Smith Fig 


vertical milling machin 


shown in Fig. to 


machine, center distances being lo 


milling machine shown in 


599 
11. The bearing caps are bolted in place 
and the whole case bolted to the angle 
plate, supported in front by the small 


Then the gang of six 
work and 


screw jacks shown 


inserted-tooth cutters gets to 
faces down the sides of the bearings in a 
very short time, making them all exactly 
a 

alike 


Phe 


machine by the 


next step is the three-spindle boring 


same maker, which bores 


J 
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Fi Y HANDY INSIDE MICROMETER 


the seven bearings and is used to face the 


end bearings by facing cutters and stops 


which locate them from the next bearing 
[his also bores the cam-shaft bearings on 
at the same time. The boring is 


each S de 


dene by mnoving the carriage away from 
the head so as to keep the bars always 
in tension. The main bar is supported in 
the center by the false bearing shown, to 
or chatter. 

the 


The 


prevent any tendency to sag 
the 


jig shown in 


From here crank cases go to 


drills and the 


Fig. 13 























FIG 7 BORING VALVE 


CHAMBERS FIG. 8 


GRINDER SI 


PPORT FOR CYLINDERS 
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case is located by the two large uprights edie 
which represent the pistons and fit into 
the end bores of the case The top plat 
is lifted on, the nuts put in place and the 
crank case is ready to have its numerous 
holes drilled, both top and bottom, as in 
dicated by the multitude of bushings in 
both plat S [his is a very complete j1g 
in every way 


In order to trim the bosses up neatly 





and leave everything ship-shape in the 
Pierce way, they have used a Hisey elec 
*-portable drill in a very ingenious man 
r. The drill is mounted in the frame 
hown in Fig. 14, the bottom L carrying 
pilot which just fits the holes in the 
bosses. The drill carries a taper reamet 


offset just enough to give the desired ra 





1s and outside of this is a stop pin to 


prevent the reamer being swung too far 





either one way or the other. It makes a 
II. MILLING SIDES OF CRANK BEARINGS 


very handy way of using any portable drill, 


to move it in and out at each revolution. 
At the same time, the V-shaped pro- 
jection B on the ring A, strikes the piece 





C and forces the arm D back, and in so 
doing forces the small chisel - forward 
1 to mark the ring at the thin point. This 
spt? Ht p)\ tame : occurs at each revolution and in doing 
] | a this marks a very distinct line across the 
fet 4 face of the ring to show just where the 
— | 4 , : thin point is, as a guide in cutting the 
wi : ’ rings apart on the milling machine. 

‘alee saan! ; . : . As the rings are turned, the cutting- 
off tools at the back come into play and 
cut off one at a time, the outer tool be- 
ing set out the farthest and each of the 
other tools being a little behind it 


FINISHING THE RINGS 


Then the rings are cut in the usual 
way, are held in arbors to be ground, and 
also ground on the sides by the small 
Hleald grinders with magnetic chucks, 
but after all the machine work is done 
there is still a trifle left for the final 


fitting and finishing. After being cut in 














two at the thin side the rings go to the 











| I the at I I 
en in the illustrati 
PIS RINGS 
} Vay } Té 17 
) p 1 pec l l mall Las5-Cne ( 
vor} it particularly » in th 
St \ Potter & Johnston automat 
been rigged up in Fig. 15, to tur 
1 bore rings e¢ t the san 1m 
he boring is done the $ l wav with 
bar in the turret and at the sam 





time the turning tool 1S moved back and 


forth to give the desired eccentricitv to 
ring 
his is accomplished by the steel ring 
A, fastened to the face of the chuck 





1 


which is turned to the eccentricity « 
ired and acts on the front tool carriag FIG. 12. THREE BARS AT WORK ON CRANK CASE 
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FIG 13. DRILLING JIG FOR CRANK CASI Fl 20 vi E POR TEERING FOR] 
small Simplex bench filing machine, Fig. rack meshing into the gear just shown the little machine at the right is used 
which has been fitted with a special behind the piston ring. Then the ring is_ 1! irries a file in the upper holder, 
ing-holding fixture as shown. The ring put in a piston and tried in the cylinder while the ring is clamped in revolving 
s placed in this with the open ends at as at #8, this being repeated until the | below \ few turns gives it just 
he top, over a supporting arm, and is “feel” is just right the relief needed, similar to drawfiling, 
1eld down against it by the lever while lor dressing off the sides of the ring when they are just right, the motion 


1 


¢ 


vith the 


he ends are sprung together by the op- 


rator. The file goes through the lever 
nd between the two guiding rolls and a 
w strokes trim up the ends of the 
ing very nicely 

Che fitting of all the piston rings is 
ractically hand work, helped out by a 


uple of ingenious machines made b 


Ir. Tertobe, who does most of this 


aid of an assistant 


lhe tinal fitting of the ring is done on 


machine shown in Fig. 17. Placing 
ring «1 on the same machine and clamp 
e¢ by a slight turn of the handle, the file 
swung over the ring and a movement 
the pilot handles at the left turns the 
g and also moves the file back and 
rth over 1 This is accomplished by a 
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is ready for test so far as the piston rings 
are concerned. For dressing a_ single 
point on the rings, the fixed file is not 
always used, one of the others being 
picked up for this purpose. The file card 
for keeping them from 


is handy free 


dirt and chips. 


lHeE DRILLING DEPARTMENT 


\ll the drilling machines are in one long 


row, as seen in Fig. 18, each set on the 
concrete foundation which runs the whole 
length of this department and has a gutte: 


at the back for the return of the lubricant 


This is piped to each machine from a 
main pumping system and returns along 
the gutter at the back. 

One of the heavy Baker machines 1s 
shown in Fig. 19, with a front axle in 
place in a drilling jig, and the size of th 
chip indicates a healthy appetite the 
part of the drill This makes a good 
sized jig, the bushings and bushing plate 
being transferred from end to end and 


located by dowels and insuring duplication 


in the steering center and the tread of the 
steering wheels 
\ CrirRCULAR MILLING Jos 
One of the many adaptations of thi 


Lincoln miller is shown in Fig. 20 1n con 
milling of the 
table Che 


the 


nection with the steering 
fork 
this are 
tween the cutters while the center cutters 
mill off the the hub 
of the fork 

To turn the work while being milled the 
fork is an arbor, mounted in 
the 
outer end a segment of a gear shown at A. 
This meshes into the rack fastened to the 
side of the table, and the regular table 
feed gives the rotary motion which turns 


shown on the sides of 


straddle-milled in spaces be 


circular portion of 


fastened to 


casting shown, and carrying on its 


the work and mills the curved side of the 


hub 
This makes a 


very ingenious attachment 
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FIG. 18 


for use on this type of milling machine and 
one that can be adapted to many varieties 


ot work. 


LATHE WITH Two HEaps 


The rear axle or driving-gear case is not 


an easy machine, especially th: 
cross-holes shown in position in Fig. 21 
lo do this accurately the 
second head put on the Le Blond 


lathe, that turned it into a double-headed 


piece to 
quickly and 


was 


boring or milling machine 


lhe auxiliary table or plate goes at the 


top of the carriage and carries the work, 


as shown, so that the two holes can be 


DRILLING 


DEPARTMENT 


drilled accurately in line and the bosses 


faced or milled off square with the holes. 
Stops on the bed at the end of the car 
riage regulate the depth of cut and insure 


duplication of work. The gear cases are 


located by dowel pins and held in the 
same position in each case. 
\ CAM-MILLING FIXTURE 
\n ingenious cam-miulling fixture for 


three-jawed clutch 
Fig. 22. The 
fixture at the angle 
of the clutch jaws and it will be 
the spindle is double, the inner one carry- 


cutting the jaws in a 


cam is shown in top view 


shows the barrel of the 
seen that 
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ing the work and the outer one having a 


coarse thread which advances the work 
against the milling cutter to give the feed 
and bring the angle of the jaws as they 
should be. The back end of the outer 
spindle B is also provided with a three 


jawed clutch to mesh with C, which is 


free to slide on the inner spindle undet 


control of the cam and the spring. / 


is a fixed stop while F and G are limiting 
movement of the 


handle D 


position 


stops which control the 
barrel in either direction by the 

Starting with the work in the 
shown with reference to the milling cutter, 
the handle D is 
strikes E, 


handle is then brought back to the 


moved until the pin / 


W hen the 


cut 1s com 


point, with G against / wn 
ward movement continued until the can 
C has been turned back one-third of 

turn, riding upon the cam 8B until the 
lips meet and the springs force C into 
the new position Che work being fast 


the inner spindle, has also beet 


turned one 


ened to 


third of a revolution and con 


sequently presents a new face to be cut 
This is repe ited until all three faces ars 
cut 





An Echo from Another Direction 


W 


By OSBORNI 


One of the frequent oil country job-shop 
jobs is drilling pipe so that it will act as 
a strainer for 
larg« 


pump and prevent pieces 
with the valves 


To drill 


and to do it in quick time without 


enough to interferé 


from passing through 


of holes 


breaking drills is 


pip 


not one oft 
least 


easiest of jobs, or at 


as bovs, thought 


I visited the shop of a man who supplies 
the material for large artesian wells and 
part of it is pipe-drilled and wire-wound 
for screens. Here pipe is drilled large 
quantities. Pipes from 3 hes up to at 
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least 12 inches are used and sometimes 


over a hundred feet of this screen is used 


ina well [he holes are all inch in 
diameter and are about 1% to 1 inches 
from center to center cach way Chre« 


drill presses are ke pt yong | wo of thes 
have has 


] 


used 


three spindles each; the other 
speed drills are 


drills is 


furnishing 


one spindle High 


lhe question oO! breakage of 


solved by the company om 


new drill a month to each man, and unless 


show it defective he tut 





the man can 
nishes himself any others needed 
All the drilling is piece work and é 
ite 1S 4 Ss] 00 hol ! 
moves his own pipe from hole to hol 
It did not seen t] gh drilling 21 
46-inch hol s throu | \ 1o inch pipe 
for I cent W ld be i very desirable 
l it | Wa nto! ed that the pay ot thes 
men averaged trom month to month tr 
Soo to S120 
t t 
NWA 
al , I 
I ( 
J fs 
Cc 
= B 
F oe ( CH LW 

















FIG. 2I. 


DOUBLE-HEADED LATHE 
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[he 
single 


the 
got $90 
per month although the top rate was often 
Wish 


ing to test the accuracy of my information 


the with 


seldom 


man who ran press 


spindle under 
exceeded by one of the other men 
I timed some of the drilling and found a 
three-spindle drill doing a trifle better than 
24 h 
this rate f 


les a minute on a 10-inch pipe. As 


igures out better than $6.17 for a 
as these drills run 10 


day of 9 hours and 


urs some of the time, the amount said 
o be earned seemed possibl [he man 
who had the drill with the one spindle got 


He 


smallest and thinnest pipe to drill 


pips 


Was ¢ hat Ling 


pportunity to time his speed was a 

ls » and done in a land too hot, sup 
sedly, f istling 

Dixic to tell about his work in the 

p tf South America wl 

ted of space in tl il 

vit 1! where th 
is F 


7 . 
j 
Jj i 
S/ | 
~~ > 
r 2 f/f 7 ; 
\ r—//~G 
/ —— 7 
J , 
D 
D) {) 
all 
: ‘ : 
MILLIN FIX RI 
eal , pa it 
rro 
> N lex 
I eve eC that ta iway If 
rie | y Wi ? ’ tl nus 
\lexico an w I know morse ut 
Ine shops lachinery | e tl 
yuses are made of grass and ilm leaves 
he roof keeps out the sun and rait The 
sides K« 1) t h rses id Ws l per 
ps Le-SIZ¢ ys | ives w 
ret I int 1e1 ittire e yr 
tvle tl for ntort One ng that 
( W s I tact t t ( nd 
here w é rirl w very 
eatly dressed. Being delayed at one point 
| strall theanoh mets ill 
NK i i it igi 1 Matis Viliare 
ll sides were unfamiliar sights and 
sounds. Suddenly a familiar sound came 
to me, but what could make s S 





6004 


It came 


from a hut near 


mnt of this hut a number of 
uldren had stopped their play to s 
the stranger who was staring at them 
t inside the door on the dirt flo 
barefooted itive woman in décollet 
Stumm She was so busy ewineg 
\meri sewing machine that she did n 


me From 1 
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Fixture for Testing Large Squares ing, which, in machining, was placed in th 


Ei nacelle 


ITORIAL 


Che illustrates 


rsoll 


halftone 


the 


special 


Milling Machin 


Inger 


Company, Rockford, IIl., for testing large 
quares used in its shop. These squar: 
re used in testing the uprights on th 


milling macl 


fixture 


it was roughed down on the 
the lower end being ri 


lathe, where 


outside and ends, 


lieved from the center out so as leave 
an annular bearing surface about 1'¢ 
inches wide for the column to rest on 
when placed upright on the base. Thi 


casting was then placed on dead centers 


in the grinder and the cylindrical surfac: 





nd that I had heard and it explaineé lines built by this company. ground true and straight; the end was als 
the 1 shirt waists and dres [he uprights have to be squar all di ground true while the casting was on dead 
wre . ofte ; rections with the bed and some of the centers. 

On furth vestigation I found squares used in this work have a blade The upright cylinder stands on a t1 
he Sine ewi nachi oul fully six feet in length It is important surface the bed of the fixture and the 
found t] nost ol pl ( I 
Nir Rooseve vill nd tl 1 

ngles of Africa when he get 

d anoth prise n att 
\ friend walked mto pow S 
It contained five 150-horsepows Lic 
engines all directly coupled to three-p t 


generators The fuel used is 

crude refined enough to iKe O the W 
ter, and filtered Lhe 1el « sumption 
given as 0.05 pound per horsepower-hou 


mechanical engineer in chat 


plant is an Englishman but the men in 


evidence doing the work are 


\ MACHINE SHOP A 
small machine 


from 

















shop The lathes were \Lassach 
sett the shaper came from Ohio and 
irely the drill press came from Cinein 
iti Che workmen all appeared to be na 
ives and most of them were barefooted 
lhe speeds indi lt high-speed ste 
s not used 
Fac lan ‘ lachine had 
helper ttending him | hav been told 
should helper ge I s 1 
v blood the workman tha : 
t iable t rest d imprison 
Think of that 1 machine s 
\\ thr rms ] { ' Wi 
law tew m st \\ ( ( 
| know what \ pp 
ility to sj e languag' p 
vented me from gathering up y if 
» details wl l otherw migh 
] btained 
\s an instanct f the increased atten 
tion that is being paid to engineering and 
t nical subjects in the more progressive 
libraries, a large room, a the read- 
QI n of Ire ublic Library. of 
Newa N ‘= has r be been converted 
into the echnical and scientific depart 
anaes The department is designed t FIXTURE FOR TESTING LARGE SQUARES 
meet the need of the working man and 
the student and contains about 6000 books that the squares should be kept in perfect base rests on a concrete foundation. Th. 
nd 300 periodicals on scientific, engineer condition, so the special fixture was made arrangement has been thoroughly tested 
gs and allied bijects \ file of tl of sufficient capacity to test the full length for accuracy by revolving the cylinder and 
1 Stat English 1 dia é t the blade testing on four different sides, the errot 
port so kept, and larg llecti As shown in the engraving, the upright found being so minute as to be negligible 
talog “ f refer n the fixture is a cylindrical casting open The method of testing a square with 
1 featur the fact t] t t opposit sides, but closed at the ends tissue paper between the blade and the 
t | re not f feré id well ribbed internally. This cylinder column of the fixture is indicated clearl\ 
ht | xpected, but mi six feet long and 20 inches in diameter. in th stration, the square shown hay 
ved he a well seasoned iron cast ing a blade length about five feet 
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he Making of Gear Shaper Cutters 


A Consideration of the Generation of Curved Surfaces as Applied 
to the Making of the Formed Cutters for the Fellows Gear Shaper 





EDITORIAL CORRESPONDENCE 


In order to make clear the difference be 


tween teeth cut by formed cutters and 


generated by a planing cutter or 


those 
ene which does not cut a tooth exactly the 
same shape as itself, th Fellows Gear 


Shaper Company, Springfield, Vt., have 


prepared some very interesting illustra 
tions to be used in a booklet for general 
distribution These are extremely inter- 
esting, particularly the diagrams of their 
cutter-generating machine and the types of 


generating cutters which are used for sp¢ 


cial work 


Beginning with the generation of 
plane surface by a planer tool and the 
generation of a cylinder by the lathe tool, 
it leads to the forming of a flat surface 


by a broad flat tool and the fe rming of a 


method by which the cutte: ised to g 
erate the gear t tl 
The tecth of these cutters are ground 
‘ , 
ne cor ( iu Dy 1 1 ( 
g, yet \ imple ge ti01 i 
curve by as simpl das the « 


of the planer generating a flat or pla 
surface with th 
This is largely due to the fact that 


f the theoretical involut 


form « 


from which the tooth is developed, is 
straight line, so that the generating 
face is a plan It is also similar 
vork of a planer in generating pla 
surface is it simply requires giving t 
work, the cutter in this case, a motion p 
the generating face of the grinding whe 
this motion being u ccordat with 





a milling cutter which has the 
both Fig I 
[he errors in this case would be of two 


cylinder by 


proper curvature, shown in 
kinds, first that due to the inaccuracy of 


the cutter and second, that due to th 
setting. 

In the gear shaper the tooth is generated 
tool itself the 


form of a moved in 


or cutter having in 
tooth, 


by a 
gear unison 
with the gear blank, producing a conjugat« 
tooth 
rack tooth, its motion with the 


This tool may have the form of a 
blank be 
a rack and pinion, or it may 
tooth, 


one of 
the 
with its 


ing 
form of a rolling 
like 


[he former method is used tn 


have gear 


blank, two gears in mesh 


generating 
the gear-shaper cutter, using grinding 


wheel as the 


generator: the latter the 


lf e teeth of pinion are 
I ( t! t I pert t 
ng ¢ t for f the t 
A the ill t invol 
( 
| pract e rack 1 pin 
( loved t instead, two n 
D d, f each being at 
li which represents t 
er of their cutter a1 he other 
( which represents the pitch 
the rack as in Fig. 3 Chis 
eliminates the errors that might creep in 
i lightly imperfect teeth in either 
pinion, either from design or we 
oi\ i perfect rolling motion. In o 
to maintain this extreme accuracy 
th metal tapes are changed at regular 














FIG. I. FORMING FLAT AND CURVED SURFACES 
mathematical law as described in the def 
nition already quoted 


THe MacHINEs USsep 


Che principle of the special machine by 


which this is accomplished is shown in 
outline in Figs. 2 and 3. In Fig. 2, 4 and 
B represent a rack and pinion, C a gear 
tooth and D a grinding wheel. The gen 


erating face of this grinding wheel is I 


cated exactly in a plane cutting through 


one face of rack tooth and coinciding 
If the 

with the rack, the 

I; on rack tooth / 


by that of the 


one 


with it pinion be given a rolling 


motion 
tooth 


action of the 
exactly 
tooth C on the 


will be 
cuplicated 
generating face f the rotating grinding 


wheel D 








pe ds cw Deine stit ted I 
{ ‘ 

lhe teeth of the cut ink 
roughed out before hardening pproxi 


mately the correct form, leaving a suf 


cient amount of metal for the final grind 
ing after hardening In this grinding 
operation each tooth of the cutter is suc 
cessively rolled past the grinding wheel 
ulready described, grinding the tooth 
into a true involute curve The indexing 
( i is located between the cutter and 
the lling mechanism, being accomplished 
] Ll very ac rate worm wheel 
\ ! i! lt yy one to th | th ( tte 
t fac f the grinding whe t 1 
] di d located in tl t tical 
ntral 1 ‘ f the machin ferred 
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to in Fig. 2 


Chis grinding and truing of 
the wheel is repeated with each tooth un 
til the cutter is completed. In the final 
finish of the tooth curve the effect of the 
wear of the grinding wheel is eliminated 
by taking a number of light cuts without 
feeding the cutter to the wheel, which is 
each rotation of the 


trued between 


cutter. 


up 


SHARPENING WITHOUT CHANGE OF FoRM 


Some to have obtained the idea 
that the 
gears and, having this idea, they are natu 
rally troubled at the thought of sharpening 


Sharpening 


seem 


gear-shaper cutters are bevel 


without changing their form 
is done by grinding on the face but the 
correct shape is maintained as long as the 
If the clearance was obtained 


cutter lasts 


by making it in the form of a bevel gear, 
the pitch of the cutter would decrease as 
rm 


ground back, changing the f 


The cut 


It Was 
tooth that 
ter is generated upon a cylinder instead of 


would be generated 


a cone ind clearance 1s obtained by mak 
ing one side of the tooth a right- and th 
other a left-hand spiral, the angle with th 
xis of the cutter being sufficient 


[he four gears shown have the sam 
and the tooth form 


of the 


of base cre le 


f each gear is a portion involute 


urve, each gear using a different part of 


the same irve Any two of these gears 

ize of gear between the two ex 

vill mesh correctly together and 

wit dard geat [his is not abstract 
I ) re practice 

\ le experiment of varying the cen 

ter distance of a pair of involute gears 

vill demonstrate this. Up to the point 

w hie shortened tooth contact affects 

he mtinuity of action, the teeth mesh 


get] correctly. If, on the other hand, 
} 


be lengthened by extending the 


lute curve, the centers may be varied 
til the points of the teeth become sharp 
It is obvious that if the three gears ot! 
~ 
4 
X“ . 
) 


FIG. 2. GENERATING WITH RACK 
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Fig. 4 mesh correctly together and with 
a standard gear, any one of these might 
be used as a cutter to generate the stand- 
ard gear. The fundamental principle upon 
which this is based, is the fact that each 
gear shown has the same base circle, or 
circle upon which the teeth are generated. 
If. therefore, the cutter be so designed 


that all sections are generated upon the 
VW" ) 
j/ 
\ y, SS 
, 
» * 
a = aol 
4 
es ad 
~ Base Circle * a 
Lae 
ra ae 
j } 
L J gs 
B (- 
i 
FIG. 4. GEARS OF DIFFERENT DI. 
same size of base circle, or in other words, 


upon a cylinder, it is not necessary that we 


use precisely the same portion of the in 
volute curve as that of the tooth to be 
ut The face of the cutter might have 
the form of one gear, and the back of an 


ler gear I; and the different portions of 
the cutter brought into use by successive 


xrindings would produce one and the same 


tooth 


rry + veur 
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RELIEVING THE CUTTER. 

At B, Fig. 4, is a cylinder upon which 
two intersecting spiral have been 
taken by a milling cutter. The angle of 
these cuts is very slight, the 4-inch cylin- 
der making about one turn in 30 feet of 


cuts 


travel of the cutter. One of these cuts 
turns to the right and the other to the 
left Near the intersection there will be 
a 
a 
\ \ } Base Circl c 
s ee C 
{ "ay a - 7 
Sa e 
i ~ J 
eS 
“er 
Q\_ 
L~ 
( 
~~ 
\ \ 
~ Base Circk “i ‘e \ } 
4 f j } re Base Circle 
\ _ y 
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“=e, 
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\METERS AND RELIEVED CUTTER 


a section of the tooth, which will be of 
the same thickness as the standard gear 
tooth. For convenience in showing this 
the cylinder is made in three pieces, so 
The 
tooth of the removable portion represents 
one tooth of the gear-shaper cutter. 

[t is obvious that if the outer diameter 


that this portion may be removed. 


»f the cutter were made cylindrical, as in 
the piece shown, the teeth cut by the cut- 
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AND PINION FIG 3. GENERATING BY USE OF TAPES 
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ter, after sharpening; would be thicker than 
those produced by a new cutter. This is 
very simply obviated by beveling the outer 
ends of the cutter teeth an amount suff- 
cient to keep a fixed ratio between the 
thickness and the length. 

The facts that in 
cutter advantage was taken of the flexi 
Che 


are designing this 


bility of the involute system invol- 
ute curve has no fixed pitch point, while in 
the epicycloidal or double curve system 
the point of the junction of the two curves 
must be located exactly on the pitch line 
of the gear. This gives the advantage to 
the involute curve as, being a single curve, 
there is no fixed pitch point so that the 
center distance of a pair of gears may 
be varied without affecting the theoretical 
action 

GEARS 


ACTION OF INVOLUTE 


This may easily be tested experimentally 
by varying the center distance of a pair of 
involute gears 
shortened tooth contact affects the contin 


Up to the point where the 


uity of action, the teeth work together cor 
the tooth be 
the 
continued until 


rectly. If on the other hand, 


lengthened by extending involute 


curve, the centers may be 
the points of the teeth become sharp. This 


is shown in Fig. 4 


The outer diameter of the cutter is 
also beveled a sufficient amount to give 
the required thickness of tooth at all 


points so that in the different stages of 
cutter different the 
used. Sut this 
curve being generated upon the cylinder. 


wear of the parts of 


same involute curve are 
the form of tooth produced by its different 


parts does not change. The tooth gener- 
ated by a worn-out cutter is exactly the 
same as when the cutter was new 

To illustrate this still further, 
which represents an 
In this the 


both 


Fig. 5 


shows a gear exag 
gerated gear-shaper cutter. 
teeth of the 


directions to about six times the thickness 


gear are extended in 


of the gear cutter used. This gear is 
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really made in three pieces, the middle 
portion representing the part of this gear 
which was actually used as a cutter 

This gear, as well as the cutters, is cut 
on a special gear shaper having its work 
spindle inclined to the travel of the cutter 
It is gener 
the 


at an angle of five degrees 
which has 
that 


is conjugate to the cutter, and 


ated by a cutter form of 


a theoretical gear so each part of 


this 2ear 


any part must have a correct action with 


the cutter or a gear. This being true, any 

















SPUR BEVEL GEAR 
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tf this gear might be used as a cutter 


part 
and in turn generate a correct gear. 


lo those whose experience has beet 


only with the formed milling cutters, it is 
difficult to realize that the 
not 
if the formed mill, 


form of a gen 
erating gear cutter is necessarily 
fixed one. In the case 
it duplicates more or less exactly a re 
verse of its own farm, and but one form 
of mill can be used for a form of 


tooth With the 


any form between thx 


given 


gear generating cutter, 


extremes shown 1n 


Fig. 5 will generate the same involute 


curve The variations in diameter of the 


007 


various sections of the gear-shaper cutter 
are, however, but slight, being less than 2 
per cent 


CUTTING A SQUARE Hout 
When the idea of generated instead of 
formed teeth is once fixed in the mind, 


there will be no difficulty in understanding 
it. As the cutter 


and 


a help along this line, 


gear in Fig. 6 will be of service. 


Here the three-cornered cutter generates a 


square hole in the gear shown, by being 
geared at a ratio of 4 to 3 with the gear 
to be squared. That is, while the gear is 
turned 3 times the cutter turns 4, and 
planes out the hole as show: 

Fig shows how th tter is gen- 
erated so as to be exactly right for the 
work. After hardening it was put in place 
in the gear shaper rat ind small 
portable electric grinder shown is mounted 
on the tabl T] both the tabl nd the 
am are ed, the tabl aking 3 times 
to 4 of the rar nd the sides are ground 
? ] cf tr iv 1 

GRINDING THE ( EI 

1] machines sed f v ding these 
cutters re a good ex pl the possi 
bilities of development of che grinding 
proces T he the re t years 

I xpe ent id exp ( Thi has 


producing this work, thos ww employed 
being third ge tion as c from 
he 1g) machine us i the ex 
erin lw k f t | it 
t I} is possibl 

ly Im] g 
neg I! s ill 
times instead I wil » lly 
formed surfaces 

In ill 11114 l W t t 
two suri hat tested proved 
to be correct if in et! he t 
umount f the error indicated These 
surfact | plane nd yl 


























FIG. 6. GENERATING A 


SQUARE 


HOLE FIG 


GENERATIN( SQUARE HOLE CUTTER 
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th of which are generated. Forms more 


comple x than these are seldom sed and 
only in rare cases where the degree of ac 
curacy necessary compares with that of th 
ekear cutter 

After the last grinding the cutters are 
inspected by means of special testing fix 
tures with multiplying levers and an ac- 
curate indicator which gives one ten 
housandth of an inch as the unit of meas 
urement. These fixtures are so designed 


s to measure the thickness of each spac« 


and each tooth. Each cutter passes two 
inspections before being finally passed as 


reiIng p* rfect. 


[TAKING CARE OF | NTERFERENCI 
Cutters for an interchangeable set of 
gears should be so designed that any gear 


> 


of the set will run with a pinion of 12 


i s a 
‘ E \ 

D/ \ 
Y \ 

ng | ‘ 
A 
Ma acat, ND, 
Fl S \LLO ING FOR INTERFERENCE 


teeth. It is, however, a fact that, if such 
a set of gears of 141% degrees angle of 
standard length was made, having teeth 
of theoretically correct involute curves, 
they would not run together. The teeth 
must be “corrected” for this interference, 
that is to say, in order that a gear of 60 
teeth may run with a pinion of 12 teeth, 
its involute curve must be changed so that 
when this gear is run with a pinion of 30 
teeth, the amount of bearing surface will 
be reduced 

It is often asked how, if the gear-shaper 
utter generates a theoretically correct in 
volute curve, it can compensate for this in 
terference. <A little elementary gearology 
vill explain this very clearly. In Fig. 8 
the line C D is the line of action, or the 
line upon which contact between the teeth 


f the two gears takes plac« (his line ts 


lrawn at a right angle to the face of the 
. , 
k tooth, intersecting the two pit line 
, , . 
cir point I tangency, and as this 
year with a 14'4-degree pressure angle, 
inclination of 1414 degrees with the 
rizontal Lines 4C and BD, drawn 
perpendicular to the link of action, denot: 
the limit of action 
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With a pair of gears rotating in the 
directions of the arrows, the theoretical 
action begins at C and ends at D. If con- 
tact between the teeth before and beyond 
these points could be entirely eliminated, 
the results would be better, but this is 1m 
possible. If a pair of pinions of 12 teeth 
be rolled together, there is no actual inter 
ference of the point of the tooth DE 

The action, however, is a rubbing one, 
the point D of one tooth rubbing over 
most of the curve of DE. This rubbing 
action takes place between the pinion of 
12 teeth and gears of all numbers of teeth 
up to about 4o. At this point the actual 
interference begins and from 40 teeth to 
the rack, the point of the gear tooth must 
be relieved. 

The form of the theoretical rack is that 
of a straight line. However, in practice 
more than one-half of the addendum must 
be sacriiliced for interference. 

Che relief of the gear tooth for this in 
terference is, in the case of gear-shaper 
gears, very simply obtained. In the theo 
retical gear the flank of the tooth below 
the base line is radial lhe form of the 
curve of the gear-shaper cutter is, down to 
the base line, a theoretical involute How 


ver, in grinding this cutter tooth, the 


rolling action before explained is stopped 
before the position of the face of the gen 
erating emery wheel ts radial with the 
center of the cutter lhis has the effect 


of leaving metal on the flank of the cutter 

th, below the involute§ curve The 
amount varies with different pitches and 
it most 1s very slight. The metal, which 
it Is necessary to remove from the point 
to the gear tooth, is thus taken off by the 
portion of the cutter flank which is never 
used for finishing the gear tooth. 

This scheme automatically regulates it 
self to a nicety, because ‘the amount of 
metal removed increases as the diameter 
of the gear increases. Che correcting 
action begins at about 4o teeth and is 
greatest in the case of the rack. It has 
the advantage of removing no more metal 
from the gear tooth than is absolutely 
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necessary, as the process of grinding the 
cutter is such that the angle of the flank 
can be very accurately duplicated. 


Jigs and Fixtures for Connecting 


Rod Work 
By A. G. Rosps* 


Figs. 1 and 2 show a lathe fixture for 
boring connecting-rod brasses. Fig. 1 
shows the fixture before the work is put 
in position. It will be noted that the fix- 
ture is arranged to correspond with the 
T-end of the connecting rod. Fig. 2 
shows the work clamped to the fixture 
ready for boring. The body of the fixture 
is made with a guide which drops into a 
recess in the face plate which centers it, 
and the fixture itself properly locates the 


brasses with relation to the bolt holes and 




















FIG. 3 FINTURF FOR BORING CONNECTING 


ROD BRASSES (CROSSHEAD END) 


to the face of the joint on the T-end of 
the connecting rod and so insures the 
work being bored parallel, with its rod 
seat. 

Fig. 3 shows a fixture for boring con 
necting-rod brasses for crosshead end 
This fixture is provided with dowel pins 
which engage holes in the face plate to 
insure quick setting. It is a facsimile of 


*Superintendent, Robb Engineering Com 
pany, Ltd. 








FIG. I 


FIXTURE FOR BORING 














CONNECTING-ROD BRASSES 
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FIG. 4 FIG. 5 


FIXTURE FOR MACHINING CROSSHEADS 


the connecting-rod end itself and is pr 





vided with a wedge for setting up th 
brasses the same as if they were clamped 
in the connecting rod The device brings 
he brasses into proper alinement for bor 
ng, and as will be seen the work can be 
laced in position and removed with very 
ttle loss of time between operations 


[he fixture in Figs. 4 and 5 is for ma 


ning crossheads. It is used for turning 

ff the shoes and boring and threading thx 

ole for the piston rod This fixture 
‘rews into the face plate and takes 

hearing on the flat surface as well. Thi 

pin shown in Fig. 4 is a duplicate of the 

regular crosshead pin which is to be used 





in the crosshead afterward The cross 
head pin is driven in at its taper fit and the 





ap shown is clamped up, thereby bringing 

















the crosshead into proper alinement. The 
rosshead shoes are steadied near the face 


plate by set screws bearing on the in FIG. 8. JIG FOR DkILLING BOLT HOLES IN FIG. Q. JIG FOR DRILLING HOLES IN 
side, but not shown in the illustrations, CONNECTING RODS BUSHINGS 



































TRAM MING CONNECTING-ROD BRASSES 
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In Figs. 6 and 7 is shown the method of 
tramming connecting-rod brasses. After 
they have been bored they are scraped 
until the mandrels are brought perfectly 
true both for parallelism and for alinement 
in respect to wind. The tram for the 
latter test is shown in use in Fig. 7. For 
both operations standard mandrels are in- 
serted, the connecting-rod brasses clamped 
to hold them firmly, and the trams brought 
to bear on the mandrels. In Fig. 7 the 
tram for wind depends on the flat surface 
in contact with one mandrel and bears on 
a set-screw point somewhere about the 
center of the rod. The outer point of 
the tram is then applied alternately to each 
end of the other mandrel. In Fig. 6 the 
tram rides on one mandrel and the test- 
ing point is brought into contact with the 
The two ends are in this 
The man 


other mandrel 
way trammed for parallelism. 
drels are red-leaded while in use and if 
the workman finds the brasses to be out 
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liss valve gear. The jig is arranged with 
a plug at the inside which receives the 
link and centers it while the drilling is be- 
ing done. On the right-hand side is shown 
a link with the steady pin holes drilled. 
Fig. 11 shows a jig for drilling the pivot 
used in engine eccentric straps. The 
principle of this jig is similar to that in 
Fig. 9. It is used for drilling a hole cross- 
wise through a cylindrical piece of steel 
like that shown on the drill-press table. 





Non-Explosive Gasolene Tanks 


Tanks and cans of gasolene placed in 
the middle of a hot fire and the pouring 
of burning streams of gasolene from one 
can to another formed the rather startling 
features of a series of tests made on Fri- 
day, March 26, in New York City, in the 
presence of the Municipal Explosion Com- 


























of line the bolts are slackened and the mission, representatives of the Fire De- 
oa 
a 

FIG. 10. JIG FOR DRILLING WRIST FIG. II. JIG FOR DRILLING CROSSWISE HOLES 
PLATE LINKS IN PIVOTS 

mandrels zc!'ed back and forth a few partment and of the U. S. Navy Depart 

times to mark the babbitt lining of the ment 

brasses. He then takes out the mandrels Iver since gasolene has been in exten 


and hand scrapes the bearings with a view 
to swinging the mandrels in the proper di- 
rection to bring them into alinement. He 
repeats operations until the trams 
show the brasses to be correct 

Fig. 8 shows a drill jig used in drilling 
the wedge and bolt holes at the crosshead 
Fig. 9 is a jig 
The lever 
the 


these 


end of a connecting rod 
for drilling oil holes in bushes 
at the left side is for 
bush in 
ing done and is simply held up by the 
hand. The screw shown at the right-hand 
side is an adjustable stop for locating the 
work lengthwise. The overhanging arm 
above the work contains a hardened bush 
ing which locates the drill and brings it 
central with the V which supports the 
bush to be drilled 

The jig in Fig. 1o is for drilling steady 
pin holes in the wristplate links of Cor 


used holding 


its seat while the drilling is be 


sive use, the idea uppermost in the mind 
of the public has been that this substance 
is of a highly explosive character, and that 
the greatest caution should be used to keep 
it at a flame, 
which it was understood would precipitate 
The tanks and 


great distance from any 


an immediate explosion 


cans tested were manufactured by the 
McNutt Non-Explosive Manufacturing 
Company, of New York City, and the re- 
sults of these tests would seem to show 
that gasolene when contained in a certain 
kind of tank is rather a difficult thing to 
explode after all 
THe Davy PrINcIPLi 
Che idea involved in the construction of 
these nonexplosive tanks is that of the 
well known Davy safety lamp, which has 
long been in use in coal mines. As is 
ibly well known, the Davv safety 
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lamp derives its safety feature from the 
fact that its flame is surrounded by a very 
fine wire gauze, the peculiarity of which 
is that flame will not be transmitted 
through it. 

Fig. 1 is a diagram of one of the cans 
tested showing its general construction. 
The mouth of the can is covered by a fine 
wire gauze, this gauze taking the shape 
of a cylindrical chamber, so as to give a 
greater number of holes through the gauze 
and thus allow the gasolene liquid to pass 
into or out of the can when desired. 
Above the cylindrical gauze chamber is a 
screw cap. In the center of this screw 
cap is a round metal plug, which is 
soldered into the main cap by a soft 
The action of these parts may be 
described as follows: Suppose that the 
tank or can is three-quarters full of gaso- 
lene liquid, the top part of the can will, 


solder. 


Fusible Plug 


Screw Cap 


Wire Gauze completely 


covering Mouth of Can 

















Air Duct 
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MCNUTT NON-EXPLOSIVE GASO- 
LENE CAN 





of course contain a mixture of gasolene 
vapor and air, which in all probability 1s 
of such proportions as to give a violent 
explosion in case of the approach of flame. 
Now, suppose that with the cap screwed 
down in place the whole can containing 
gasolene should be surrounded by fire, or 
placed directly in the fire. The can itself 
is constructed without solder, so that it 
will not melt, and moreover, the liquid 
gasolene within it will prevent it from get- 
ting so hot that the steel shell would melt. 
The warming of the gasolene will, of 
course, tend to vaporize it and cause it to 
throw out more gas, increasing the pres- 
sure within the can. While this is going 
can itself is becoming hotter and 


on the 
hotter, and before long its temperature 
will 350 degrees Fahrenheit, at 
which point the fusible plug in the top 
out. The pressure within the 
can is then relieved by blowing out 
through the wire gauze and the opening 
in the top left by the fusible plug 


reach 


will melt 
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As soon as the inflammable mixture of 
gasolene vapor and air strikes the outside 
atmosphere, which we suppose to be filled 
with flame, it, of course, catches fire and 
burns like an ordinary gas jet. Even in 
spite of the fact that the interior of the 
tank may contain air enough to form an 
explosive mixture, the fire cannot be car- 
ried down into this mixture because the 
wire gauze already described will prevent 
the flame from being transmitted back into 
the interior of the tank. It is now seen that 
the only thing which can happen during a 
fire is that all the gasolene should finally be- 
come evaporated and pass out through the 
opening in the form of a jet, burning in 
cannot any 


air where it cause 


An explosion would, of course, 


the open 
explosion. 
throw the liquid gasolene around in all 
directions, thus spreading the fire and per- 
haps leading to fatal results for the fire 
companies attempting to put out the fire. 
Moreover, if it is possible to get through 
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Tue Tests 

The first test on March 26 in New York 
City was to take a tank of probably 50 
gallons’ capacity, partly filled 


bonfire 


with 
under 


gaso 
lene and build a hot and 
around it. Under the the 


fierce fire outside the tank the gasolene 


influence of 


pressure within increased as already de- 
scribed, and when the fusible plugs in the 
top melted out due to the heat, two strong 
blasts of inflammable gases were projected 


and immediately caught fire in the open 
air. The tank was pushed and rolled 
around in every way to stir up the gaso- 


lene as much as possible and to bring the 
fire on all sides of the tank, but it 
lutely refused to explode and nothing hap 


abso 


final complete combus 


had 


pened except the 


tion of the gasolene which been in 


the tank. 

After this smaller cans of 5 gallons were 
similarly filled with gasolene and placed 
hot fire At the time still 


in a same 








c : —— Z 
L“ ek Ao. 


ed 











FIG. 2 


the surrounding flame, it is perfectly pos- 
sible to place something over the opening 
in the can, which will put out the fire, and 
if the surrounding fire has been put out, 
the gasolene vapor ceases to burn. If this 
is not possible, the fire will continue until 
all the gasolene within the can has been 
vaporized and burned, and then, of course, 
if the exterior fire continues, nothing will 
happen except the warping and final melt 
ing of the steel can itself. 

This principle has been applied by the 
manufacturers to large tanks of, say 40 
1r 50 gallons capacity, to small shop cans, 
to printers’ cans, and in fact to every com- 
for the handling of gasolene 
quantities. They also make 
special tanks for automobiles, provided 
vith these wire-screen attachments 
fusible plugs, which they claim will pre 
vent such a thing as the exploding of one 
of these tanks in case of accident to the 
automobile 


mercial size 


in various 


and 


PUBLIC TEST OF MCNUTT NON-EXPLOSIVE GASOLENE 


TANK. NEW YORK CITY 
smaller cans containing gasolene were 
used to pour the oil upon the fire, and al 
though the streams of gasolene issuing 
from the outlets of these cans were con- 
stantly on fire, while being held in the 
hands of the operators, no explosion oc 
curred. There seemed to be no hesitancy 
on the part of operators to carry gasolene 


the immediate 


and as before 


in these vessels right into 


vicinity of the fire, said, to 


their contents while burning 


test 


crease their intensity. 


pour upon 


the various bonfires in order to in 


It must be borne in mind in consider 
ing these spectacular tests that gasolene 
is explosive only when mixed with the 
proper proportion of air, and any can of 
gasolene would be perfectly safe in a fire 
provided the gasolene vapor within th 
can contained insufficient air or oxygen 
to cause an explosion. If this were the 
case, the gasolene vapor would burn at 
the mouth of the can like an ordinary gas 
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but as such a can partly filled with 
gasolene is almost certain to contain 
air in its upper part, especially when 
frequently filled and emptied, the prob- 
that the approach of flame 
fire to this highly explosive 
mixture and cause the can to 
explode, scattering the burning liquid in 
every direction, and setting fire to every- 
thing in the vicinity. It is just this trans- 
of flame back into the explosive 
from fire that 
tanks and 


jet, 


abilities are 


would set 


whole 


mission 


mixture some _ outside 


these so-called nonexplosive 


cans are designed to prevent 


Don't Waste the Bluepnnt Paper 


By J. F 


MIRRIELEES 


The simple little contrivance shown by 
the accompanying cut can be applied to the 
ordinary blueprint box at the cost of a few 
cents, and will save many times its cost in 
material and time 

To the under side of the lid of the blue- 
such as is illustrated 


print-paper box, 
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CUTTING AND MEASURING ATTACHMENT FOR 
BLUEPRINT PAPER 

herewith, is attached an ordinary rewind- 
ing reel 

Che reel should be placed in the center 
of the length of the hd A little recess 
is cut in the under side of the lid to allow 
the tape to pass through with the metal 
ring hanging on the outside \ strip of 
sheet metal is let-in flush with the under 
side of the lid to keep the tape from fall- 


ing and running back in the reel when the 


lid is raised Che metal ring on the end 
will keep the tape from cunning clear 
through and into the reel 


\ little place is of the front of 
the box such as is shown to enable one to 


cut out 


end of the paper and the ring 
the 


When the required length 


the 


grasp 


of the tape at same time and without 
raising the lid 
of paper is withdrawn the tape is released 
and The paper is 
then torn off straight and even with the 
lid of the box by a quick pull from one 


end of the box to the other 


immediately rewinds 
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The Making of Large Drop Forgings 


Different Operations in Forging a 


Machines, Dies and Steel Used. 


400 Pound Crank Shaft. 


Temperature at Which to Forge 
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( ind weight of drop ferging t e proper length. ‘This is first bent to will be much stronger than steel castings. 
I mntinually increased = sin this the shape shown at B in the bending press, This temperature varies with the different 
I od of forming metal into the desired shown to the left of Fig. 2 It is then kinds of steel, as for instance a low-car 
pes was first mad commercial suc drop-forged, and when it leaves the dies, bon steel can be forged at a low tempera- 
ct it is similar to the piece shown at C. The ture, and this kind of steel is usually 
Drop forgings are made by heating the dies are usually left inch apart, on the heated to quite a high temperature and 
| and forming it into shape between parting line for this size of forging to then worked under the drop hammer until 
two dies lhese dies are usually made of allow the excess metal to squeeze out be- it is down to a red heat. High-carbon 
. int carbon steel and parted on the tween them, which forms into the fin that steel, however, should not have the heat 
line of the forging; although the is shown at C. This necessitates the mak- fall much below its highest point of r 
f the forging controls, e ex ing of an extra pair of dies for shearing calescence, which is above 1650 degrees 
line on which the dies should be ff the fins. After this is done the crank I*ahrenheit, during any of the forging 
lhese dies located in a pow has ippearance of that shown at D. operations Those forgings will be 
n nvil block xl th On this particular shaft there was a com strongest that are finished just as the 
hammer directly above it paratively large flange on the upper end, emperature reaches this point 
es are f two kinds, T f 
k the piece to be I y l 
blo thus hammerin int 
f the proper shape, while 
\ 5 essure by 1 f 
‘ draul 
N JOO S SH 
‘ f ill on \\ 
diff ) forging th 
irge drop torging t S be 
id | 1s W k S It 
5s being n cle ‘ RB le Steel 
ompany, and whe | weizhs 400 
yuunds. Fig hows nece aft 
is_ be bent and he ( ing taken 
the furnac so00-pound drop 
umn for the st op lig. 2 
‘ ie being ld the 
( lrop the | 
Kt e left of tl “ vna 
f xt 
hetwee the fi ( ‘ S 
' if) 
g 
‘<<. t f < 
t NKSHAFT FROM I N AC fO HAMMER FOR FIRST OPERATION 
would | ult Some ot the special alloy steels art 
forging es ry difficult to forg Chromium steel 1s 
this son tlle most difficult of all owing to its pre 
left g a mineral hardness in the metal 
] or f ed f kept above 2200 degrees Fahrenheit, 
I f ft es wever, it can be forged successfully and 
. plet should never be allowed to fall below 
ging erat l ft is Nickel added to this steel, giving 
4 d crank ckel-chrome steel, as it is called, makes 
how it slightly easier to forge, but even then 
. ; he metal should be kept at a bright yel 
Q ‘ > LS tH \RE FORGE low color during the forging operations 
A ift, | \ cind of ( n be forged in this As steel melts at 2500 degrees Fahrenheit. 
t] wo-throw, 400-p f nner, and if the proper temperature is this means that a forging of any size will 
the preceding half-ton re ¢ ¢ untained while passing it through the need reheating several times before it is 
At A hown the straight bar different forging operations, the forgings completely formed into shape. Some- 








tH this 
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Nickel 
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must be handled carefully, owing to the 
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a 


steels 


over< 


certain 


POI 


READY TO DROP 


ITI by 


1S reached 


mentioned 


FINAL 


are 


FORGING 


amount, 


more 


ND CRANK 


making several 
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ency of fissures to appear. Vanadium 
s are as easily forged as the ordi 
steels of jO-point < irbon Steels 
in silicon have a fibrous grain and 
must be forged the right way of 
grain or the metal is liable to crack 


, but small percentages of silicon do 


FIG. 5. DIFFERENT OPERATIONS ON 


IF FECT 


FORGING 


A CRANK SHAFT 
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FIG. ©. DROP FORGE 
the metal is weakened by overheating, but 
forgings show 
metal 


case, as 
greater than the 
formed into shape in any other way, un- 


not the 


such 1s 
strength same 
less it be the rolled steels. 
Steel when heated to the 
peratures, coarsens in grain and the grain 
This makes 


above tem- 
becomes crystalline in nature. 
yields to distortion by 
but 


it so mobile that it 
the crystals sliding one another, 


as the temperature decreases the mobility 


past 


of the mass becomes less, and less sliding 


is possible If then forged the crystals 


would crush against each other; and 
when cool the crystals themselves will 
crush 

Thess rse crystals, that are formed 


HAMMER SHOP OF 


rHE 


by the high temperatures, are reduced by 
the hammering process in the drop-ham- 
mer press, or the squeezing process in the 
hydraulic press, until the crystalline struc- 
ture is broken up and a new grain that is 
much finer takes its place. 
EFFECT ON ForGINGS 

Thus, if the piece being forged is not 
allowed to cool below its highest recales- 
cence point during the forging and the 
forging is finished just as it reaches that 
point, or a little above it, a new grain 
that makes the metal 
homogeneous. This formation of 
after the steel leaves the 


structure is born 
more 
grain continues, 
its lowest 


press, until it has cooled below 


BETHLEHEM STEEL COMPANY, WHERE THESE FORGINGS 
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ARE MADE 


recalescent point, at which point it sets 
and no more change will take place until 
it is reheated to the recalescence point 
These two points occur in most steels at 
1650 and 1400 degrees Fahrenheit, but 
some of the special alloys show a wide 
variation from this 

Thus it will be seen that if a forging is 
finished while it is too hot, the grain will 
be coarse and crystalline and the metal will 
not have the cohesive force that it should 
and therefore the piece will not be as 
strong as a forging should be. On the 
other hand if it is hammered, or squeezed, 
in a forging press after it has become too 
cold, the crystals will be crushed and the 
results will be the same; but if it is forged 
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FIG. 7. GROUP OF DROP FORGINGS MADE BY THE BETHLEHEM STEEL COMPANY 
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at the proper heat, the grain will be fine, 
dense and homogenous and the cohesive 
force will be greater than it was in the 
metal before it was forged. This will 
naturally increase the tensile strength and 
elastic limit. 

with a knowl 
and 
are 
and 


Forgings that are made 
temperatures, etc 


skill 


stand 


edge of metals, 
with the 


stronger 


and care, 
the 


upon 


proper 
strains 
them 


and will 
stresses that are 
better than the 
into shape in any cther way, unless it be 


the rolled stock; which should be worked 


much 
formed 


put 


same steel when 


under the same temperatures 
The that is 
pieces after they are forged is also an 
important factor if the greatest strength 
and the best wearing qualities are to be 


heat treatment given the 


given the metal, as the best forgings can 
be ruined by improperly heat-treating 
them afterward. 

Small forgings are usually tumbled, and 
large ones pickled in a diluted solution of 
sulphuric acid to remove the hard outer 
skin or scale that the finished forgings 
have. This is done so they can be ma- 
chined more easily, as this skin or scale 
has a mineral hardness that cutting tools 
will not cut without becoming dull 

Fig. 6 illustrates the Bethlehem Com 
pany’s equipment for this class of work 
and Fig. 7 gives an idea of the variety and 
sizes of the work done 





How One Purchaser Looks 
Catalogs, etc. 


upon 


By ENTROPY 


Recently, | have been getting prices for 
a shop equipment. The inquiries were sent 
out in such a form that the recipients 
could judge that business might easily re 
sult, but that it would not come for four 
or five months at the earliest. The va- 
riety of ways in which my inquiries were 
received was a real curiosity, and since 
most of us who are annoyed in one way 
or another when trying to purchase are 
ilso annoyed when trying to sell, it may 
be profitable to study the matter of what 
to do with an inquiry 

As is natural | first 
for catalogs, with no referenc« 


sent out requests 
to prices 
but stating in a simple manner what was 
ii the wind. A few people ignored the 
request in spite of our letter heads being 
or a good’ quality of paper. Quite a few 
sent the desired catalog without any note 
ccompanying it. Most sent a form letter, 
acknowledging my letter, stating whether 
they would quote direct or through agents, 
and offering further information \ few 
requested a note acknowledging receipt of 
catalog. A much larger number than | 
expected sent full discount sheets applying 
to their catalogs and in a number of cases 
where my inquiry referred to a single typ 
of machine net prices were given, though 
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no mention of prices was made in my 
letters. 

When I began to send out for prices I 
gave the size or number of the machines 
wanted but no details as to equipment or 
attachments. About half of those from 
whom prices were requested gave com 
plete replies, with prices of machine and 
all attachments, discounts, point of de- 
livery, etc. Many sent price lists of every 
thing that we wanted and said that they 
would be glad to name a discount when 
we were really in the market. Some wrote 


asking that we specify exactly what we 


wanted in the way of attachments and 
they would give us prices. One or two 
of the latter class also did not publish 


complete catalogs, but said that on re 
ceipt of exact specifications they would be 
glad to bulletins of that par- 
ticular part of their product and quote us 
prices; which was quite in contrast with 


send us 


some other concerns who sent us complete 
files of bulletins of everything we in 
quired about and a few more for good 
luck and threw in a binder. 

I suspect that I made my recommenda 
tions as to what should be bought about 
as the average man would. I paid no at- 
tention to the people who ignored our 
first letter except in one case where I did 
not know of any other manufacturer 
whose goods I would use at any price. It 
made absolutely no difference in my 
recommendations whether the catalog sent 
was accompanied by a letter or not. | 
went through all the catalogs faithfully 
and threw the letters in the waste basket 
It did make a difference to some of the 
people who asked for an acknowledgement 
of receipt of catalog because in two or 
three cases the letter arrived and the cata 
log did not, so I sent for another. One 
or two people, surely of Irish descent, in 
serted the request for reply in the catalog 
itself. It 
as that of the 
and told him, in the 
for the letter if it was not delivered to him 


ibout as sensible a scheme 
a friend 


Was 
man who wrote to 
letter, where to go 


promptly 

A form letter, if it has any appearance 
of being a form, is usually left unread 
Those who sent prices at once on the re 
quest for a catalog fared better than they 


otherwise would, because in a number of 


cases I] was attracted into investigating 
equipment that I would otherwise have 
passed by. To a concern whose name is 


known to everyone there would be no need 
of sending prices on a catalog inquiry, but 
like a eood 


little 


it certainly looks scheme for 


a young and known concern 


Secrecy about prices seems to be confined 


to letter writing \ visit to any one of 


these concerns that is close about writing 


its prices will develop the fact that the 
price on everything that might answer 
the customer's purpose, with every at 


tachment that could be attached or de 


tached, is as free as air. The same is true 


if their agent calls on you. How any 
hedy expects that a customer can form 
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an intelligent opinion as to what he ought 
to buy without knowning what the seller 
has to offer is beyond me. 

[he concern that sent elaborate and ex- 
pensive catalogs of more things than | 
inquired about were probably wise, be 
cause this literature will be kept and kept 
in sight where it will help them get other 
orders besides the one under discussion 


Now it costs money to send out catalogs, 


and no one wants to, or should, waste 
money Having once decided to send the 
‘atalog, I believe that it is a wise thing 
to do the thing up brown I think it 
pays to send along all the literature you 
have that is likely to interest your pros 
pect, though it may pay to string it out 
iver two or three weeks’ time. I believe 
in sending a letter at the same time as 
the catalog stating that it has been for 


warded, not that it will be, and requesting 
that if it the 
be notified send another. 


arrive sender 


does not 
so that he may 
in sending prices freely even to 
He can find out anyway, 
so what is the use of making him work 
hard to get them? I believe in follow-up 
letters, but not impudent ones. If you 
send a man a catalog it is none of your 
business whether he is to be in the market 
or the day after. I believe that 
me a catalog, a 
little 5-cent affair, wrote me in their fifth 
follow-up letter saying that I owed them 
of telling them when I would 
like taking a comic postal 
carc marked “never,” and sending it back. 
but the that they build, 
while not adapted to my present needs, 


1 believe 


a competitor 


tomorrow 


one concern who sent 


the courtesy, 


buy. I felt 


really machine 


might be just what I might want in the 


future, and it is not to blame for the 
fice boy’s idea of courtesy. 
\ word as to how | selected the firms 


to inquire of. I took the leading journal 
line and looked through its direc 
Whenever I saw a 
name that I was not familiar with I looked 


in each 
tory of advertisers 
in the advertisements to see what he had 
to say, and unless I was pretty certain that 
he did not make anything that I wanted J 
him. If I had not been going 
into the thing so thoroughly I would have 


written t hose manufacturers whose 
names er which would have 
meant most of the people who use space 





has recently been 


invented, according to an English con 


depends for its operation 


upon the short-circuiting of a U-shaped 
bon filament means of a barometric 
mereury column [he filament dips into 


the top of the column, and as the atmos 


increases the mercury rises 


pheric pressure 


in the exposed part of the filament, and 


thus reducing the resistance As the mer 


cury is also affected by temperature, a 


second filament and mercury column is 
provided In this column the tube is 
sealed, so that the mercury will not be 
iffected by tmosphern conditions 








AMERICAN MACHINIST April 15, 1909. 


O10 


ome Test Fixtures and a Milling Attachment 


Ball Bearing Carriage and Guide of Burroughs Adding Machine Are 
Finished and Tested with Special Attachments and Indicating Devices 


EDITORIAL CORRESPONDENCE 


located two heads ‘This end of the indicator multiplies any 





In the tool equipment of the Burroughs this center line are 
Adding Machine Company, Detroit, Mich GG carrying sliding tubes H H, each of  crror located by the outer end of the in- 
there are many special devices which contains an indicator arm 7 sup- dicator arm and the circle on disk L is 
ported by a ball joint and having at the of such diameter that if the dot on but- 
outer end a ball tip J to fit the hole B~ ton K stays inside the circle the work is 


igan, 

which are used in testing the various 

parts of the adding machines prior to as 

sembling \ number of these fixtures art in the work, Fig. 2, and at the inner end within the necessary limits of accuracy. 

shown in the accompanying engravings. 4 button-shaped head A, which 1s coated lhe fixture is mounted at an angle on 
lig. 1 illustrates a test fixture for the 





>* 


casting shown in the drawing, lig. 2; a 
similar casting is seen lving on the base 
of the fixture. This piece is the carriage 
for the printing frame used in the adding 
machine and is carried on balls, the races 


for which are shown at 4,4, Fig. 2. The 


carriage guide alone which this travels 
will be referred to later \ rod passes 
through holes B B, and it is essential that 
the center line through these holes should 
be certain given distanc® above the ball 
guides .1.1 and parallel to them in botl 
directions 

The « tructio1 f the test x , 


will be understood upon referring to Fig 





3. which illustrates the assembled devic 
and various parts in detail. The work, 

which is outlined with dotted lines is | 
slipped on jaws CC at each end of the 
device, these jaws being operated by lever 
D) which, through the connecting arms 
and bell cranks shown, closes the jaws 
sufficiently against springs ££ to allow 








the casting to be slipped into place Upon 








releasing the lever D, the springs open 

the jaws C and the piece to be tested is FIG. I. TEST FIXTURE FOR ADDING- MACHINE CARRIAGE 
held in the same way in which it after 

ward will be mounted on the guide in the with white enamel and marked at the a swivel base about which it may be 
adding machine. It will be noticed that center with a black dot. When the tubes swung easily so that either end is brought 
one jaw in each pair is fixed, and the //// are slid forward until the ball tips readily into position for inspection. The 
center of the cylindrical gripping jaw F of the indicator arms enter the holes in’ upper end, of course, receives the light 
(which corresponds in size to the balls the piece being tested, the operator ex- to advantage and observation of the indi 
upon which the carriage operates) is. amines the ends of the tubes to see if cator action is further facilitated by the 
therefore, a certain fixed distance from the dot on the button A remains inside fact that the inner surface of the locking 
the longitudinal center of the fixture. On 1 small circle engraved on glass disk L ring ./ is coated a dull black 
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FIG 2. CARRIAGE CASTING 
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lest Fix Ek FOR CARRIAGE GUID 

In Fig. 4 the guide is illustrated for 
the carriage in Fig. 2, although this draw- 
ing does not show the ball races which 
are milled along the sides to correspond 
with the ball grooves milled in the car- 
riage, Fig. 2 The piece is, however, 
s:own with the ball races completed in 
lig. 5, which illustrates the fixture for 
testing the position and depth of the 
races [he construction and operation 
will be clear upon examination of this 
half-tone and the line drawing, Fig. 6, 
where the piece to be tested, is shown 
in position at N. The piece is lightly 
clamped on seats on this fixture by 
thumb nuts OO and two sliding heads 


PQ carrying indicators are brought into 


position so that the ball tips of the indi- 


cator levers engage the races or grooves 
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used in combination to test the depth of 
the ball guide or groove and its position 
relatively to the bottom of the 


at ; 
sea Of 











GUIDE 


FIG. 5 TEST FIXTURE FOR CARRIAGE 
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block, if the race being tested is of the 
right depth. If the ball race is correctly 
located as regards hight from the bottom 
of the piece N, when indicator R with its 
ball tip is brought into contact with the 
race, plug 7 upon which the arm KF 1s 
carried remains stationary, and the sec 
ond indicator arm S controlled by this 
plug stands with its line coincident with 
the zero line on the face of the indicator 
block Q. If, however, the ball race is 
high or low, plug 7 is moved vertically 
until the ball tip on indicator R is properly 
seated and this throws indi 
cator pointer S up or down, showing that 
the ball groove is not correctly located 
The indicators may be slid from end to 
end of the work to test the entire length 


movement 


of the ball guides, and the fixture is 
adapted to receive work of different 
lengths. The spring detent U at the end 
enables the tilting table on which the 


piece is tested to be swung up and held 
with either edge up so that the action of 
the side indicators S may be observed 
as easily as the horizontal pointers R. 
Limit GAGES IN A HOLDER 

In connection with the test appliances 
shown, the gaging set in Fig. 7 may be 
of interest. The holder for the work 
gages is of wood and may be rotated 
by the hand in the wooden frame in which 
it is mounted. A spring catch at the side 
engages with a notched disk so that the 
rotary member held with any 
one of the gages in position for use. The 


may be 
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FIG. 7. A SET 
limit gages constitute a set for testing a 
certain piece for over all length, length 
over shoulders, thickness of collars, etc. 
As held in the wood frame, they are not 
affected by the temperature of the op- 
erator’s hands and are in a very con- 
venient position for testing the work, to 
see if it will or will not enter the gage 
jaws 























OF LIMIT GAGES 


A DovuBLe-spINDLE MILLING 
ATTACH MENT 
Figs. 8 and 9g illustrate a two-spindle 
milling attachment used for such work as 
milling the edges and ball races in the 
adding-machine carriage and guides. The 
attachment is mounted on the overhang- 
ing arm of the milling machine and the 
two spindles are driven by spiral gearing 
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FIG. 6, TEST FIXTURE FOR CARRIAGE GUIDE 
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actuated from a driver with a taper shank 
entering the hole in the regular spindle 
of the miller. This driver is shown at 
A, Fig. 9, with spur gears at B and spiral 
gears at C for operating the spindles. As 
the spindles are driven by two horizontal 
shafts placed one above the other, thus 
enabling one set of spiral gears to clear 
the other, the spindles may be set very 
closely to one another when necessary. 
[hus it is possible with a pair of cut- 
ters like those shown, to mill internal as 
well as external ball grooves in surfaces 
quite close together Similarly straight 
dovetail, or other cuts can be milled by 


simply changing cutters and setting the 


spindle heads to the necessary center 
distance 


Che heads re idjustable vertica ly and 


sidewise independently of each other and 
such adjustment re made very accur 
itely by means of micrometer heads act 


ing as stops which are arranged as 














learly show: illustrati It 1s 

thus possible to set a pair of cutters, like 

| those illustrated to the exact hight re- 

quired, with the corresponding surfaces 

perfectly alined and the edges the exact 
listance apart 1 ired by the work 

F. A. S 

en years ag yas and petroleum en- 

gines W not 1 in Japan, but within 

that peri f have become so popular 

hat tl v represent nearly 15 per 

nt. of t total motors adopted by 

nutacturetr lhe number of factories 

vorked motors in Japan in 1897 was 

0, no! tf them using gas or oil en- 

gines; tl number f factories using 

tors il 06 was 4656, of which 306 

—- were gas and 429 petroleum engines, from 

vhich 1 ted siderable ad 


FIG. 8. TWO-SPINDLE MILLING ATTACH MEN1 vance has been mad 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Compound Die for Ball Cases 


In Fig. 1 two views of a ball bearing 


are shown, the outer cases of which are 
Che case 


the 


view 


made of sheet steel 0.025 thick 
crimped around 


the 


is in halves, one 


other, as shown in sectional 
[The ball bearing proper is composed of 
and the two 


On the 


2 balls, a steel race C 
and B 
like a 


ten 5/3 
sheet-metal parts 
this look 


piece of work, but to produce it rapidly 


sul 


face may very simple 


nd economicall was found a_ tough 
proposition 

The die to be described produces the 
piece marked B in Fig. 1, this being the 
more difficult piece of the two to make. It 
vas necessary to make these pieces in a 


ompound die as in going together they 
ust register exactly wi each other in 
der to mak | nn wearing 
Fig repr pl ul side eles 
m ot ( iba nking lic nd 
forming Dp me 
A 
B A 
\ 
\ 





Amer: 


WITH 


an Machiniat, N.Y. 


SHEET 


BEARING 
METAL CASE 
the shank / 


resented in detail in Fig. 3. 


Che blanking die D is rep 


The forming punch and stripper B and 


( in Fig. 2, are shown in detail in Fig. 4 


Punch B forms the depression for the ball 


race as well as holding the piercing punch 


f 


Stripper C is worked by the cross 


: , , bon 
head - and plunger /, Fig. 2, which. are 
perated by the automatic knockout of 
pre 
' e, S \ ‘ ] el atl nd 
! the low f is dj It 
' , 
it \ t i 
‘ ; ? if 
I te 
pD t g vn 
¢ } f j ] 
g l 
I th ext I I Wort 
V is the ] | g ) ting 1 col 
ction wi } rorming ad () ts 


as a forming and piercing die in connec- 
tion with punches 4 and B, Fig. 2. 

The plan view in Fig. 5 shows to ad- 
vantage the position of the dies, Fig. 6. 
It shows also the stripper plate O, which 
is raised in action by two rubber springs 


held in depressions /J in shoe P. This 


stripper plate supports die ring N by fitting 
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FIG, 3 
( ( ND Ik |} 
| p is held in position 
‘ 4 \ 
WV hie setting up tl die the stripper 1s 


used in connection with a 


and as two complete 


produced at each stroke of the 


Cap Screw 


IDEAS 


press 150,000 per day are easily made. 


Some of the construction details may look 
frail, but 
the tools have proved to be excellent. 


in actual use for some months 


In making this set of press tools or 
others of like nature, there is one point 
that will be well worth remembering. 


Have a master plate for locating al! holes 
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KR BALL CASES 
se this with the indicator in conne: 
with the lathe facs plate The master 
should be made of a thin piece of 
et steel with location points drilled 
ugh with a No. 60 drill. This plate 


can be reversed for use on either die shoe 


or punch shank 


In this particular instance the only 
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parts ground on the universal grinder are 


die D and the punch N which is ground 
The punch ring N 


out It is 


on the outside only. 
that 
made and replaced and being car 


is the only piece gives 
easily 
ried in stock no delay is caused in re 
placing it 


Grand Rapids, Mich F. C. Mason 





An All-metal Pattern Rack 


When our company moved into a new 
fire-proof reinforced concrete building the 
order was given: “No wooden construc 


tion to be used, except where absolutely 
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much mor 
rack pipe 
the do 


and it was very easily 


cost but it could not have bee 


than that of a wooden The 


work 


not have to be tight 


was very simple, as joints 


erected by inexpensive labor 

lhe whole rack, pipe and netting was 
given a coat of heavy black paint 

Elyria, Ohio \. B. Howk 


Machine Supports 


We often think about analogies between 


designs made by man and things which 


we find in nature. One of the analogies 


that can be safely studied is that between 




















AN 


ALL METAI 
It became my duty to devis¢ 
the patterns. The 
loted for the rack was one end of the pat 


necessary.” 
a rack for space al 
tern room, 

The rack is metal throughout. The up 
rights and cross supports are 11-inch pipe, 
while the shelves proper are of wire net 
ting 14-inch mesh. The ends of the wir 
netting are wrapped around the pipe and 
held by steel 


with machine screws 


¥gx¥4-inch strips fastened 


lhere are two separate racks, each 3 
eet wide with a 2-foot passageway le 
tween The one rack is 16 feet long Phe 
ther is the same length, up to the top of 


the doors ind extends to the sick 


oom above the doors B racks reach 
he ceiling 

Phere e eight shelves divided 1 ‘ 

by the upright support | 

ng lhe first shelf is 2 feet from th 
floor, the next three 18 inches and the re 
mainder 12 inches apart 

Possibly on first glance this seems lik 


an expensive rack. I do not know th 





PATTERN RACK 


the supporting members in nature and 
those in our shops. In nature we have 
a one-legged support holding a_ tree 
“Firm as an oak,” is a common saying 


which really means that the tree’s connec 
tion with the ground is flexible enough 
so that it 


wind rather than snaps off 


sudden gust of 


When nature 


gives before a 


goes beyond one leg to two it is only to 


support the most insecurely supported of 


all beings, man Three legs are not 


known to nature, except in the occasional 


case of a lame dog Four legs are used 
only to hold up the most flexible skele 
ns of am l 1 the | } 
rogress, or t el, pe ble l more safe 
han in the case the biped When 
ture want hing rigid ( ( é 
he lavs it o1 t In fac 
I Hs Ive nly ( trom 1 ré 
to a proper chin Ipport 
lor many years we were content with 
resting our machinery on a lid founda 
tion until we came to the dav of multi 


storied shops and light spindly lathes and 


O21 

p ( ihen le began for if 
solid foundation can be secured the num 
and placing of legs is of minor im 
portance, and the more of them the bet 
ter, because they help to connect the 
foundation and the lighter superstructure 
more frequent intervals, but if the 
foundation is insecure the more legs the 


more d points, and since all shop 


angel 


structures are more or less liable to dis 
tortion the machine itself will follow the 
building 

Beyond a certain rather short length 
the expedient of using three legs has to 


give way, for something must be provided 
to hold up the middle of a long lathe bed, 


and a planer must be held up under the 


housing corresponding to two points of 
support and then there are the two ends 
to be held up. Fortunately on very long 
lathe work the general straightness of the 
hed has little to do with the accuracy of 
the resulting product. While the lathe 
bed may and usually does conform itself 


oxi |) pO. <p 
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NGLE-LEG LATHE DESIGN 
to the risings and fallings of the shop 
loor the accuracy of long work depends 
almost entirely on the skill of the man 
who manipulates the follow and center 
rests 


Then there is left a planer as the most 


troublesome of all machine tools to de 


sign. Only one way seems possible and 
that is to put the machine on a founda 
tion reaching to solid rock To put a 


planer on a second, or tenth floor, if it is 


not of the shortest size, is to invite poor 
work, since every new piling of castings 
on the floor around it will throw it out 
of true. Persuade people to put planers 
on a rigid foundation and our worst 
troubl ver. Except for the bother of 
cleaning 0 chip planer bed might 
t Ve be ll g rather set di 

l the f lation the whole length 
Wh ! { t the for ng, how 

( W lipping from. the itent 
ff \ friend, Clegg 
t his e 1 

] t t l Wi l 
stat ¢ . tu ntal 

”" ning 

ct nd 1 mb | I de 

! t r 4 ould 
readily be applied to larger lathes than 
the one shown appears to he wo canti- 
lever of a length each equal t ne-half 
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the length of an ordinary lathe bed will 
give exactly the same deflection as the 
ordinary lathe bed loaded in the middle. 
lt is customary to build 16-, 18- or 20-inch 
lathes without a center leg up to 8-foot 


beds With the central supporting 
column 2 feet wide, 8-foot beds could 
be put ona single column with no 


more danger of spring than in the case of 
an 8-foot bed, as ordinarily built. I be- 
lieve the thing would be fully as satisfac- 
tory as the three-point support disguised 
in the rear leg used now by a few manu- 
facturers, and stiffness for 
the same total length of bed would be 


its torsional 


twice as great which would be a strong 
point in its favor 
Springheld, Mass ENTROPY 


A Chilled Sandblast Nozzle 


the installation of the sandblast 
for de 
veloped that the nozzles were going to be 


The 


the 


\fter 


machine cleaning castings, it 


juite an item of expense nozzles 


furnished: with machine 
of 
were machine made, hardened as hard as 


steel be hardened. In spite 


which were 


were made cast steel, and, of course, 











carbon can be 
of this they would only last about two 
hours. As these nozzles cost about four 
ents each we thought that by a little 
xpense in the experimental line, we 
ild better it. The result was that we 
nade a nozzle which lasted for eight 
hours, and at next to no expense what 
ever apart from the cost of equipment 
Fig. 1 shows a chill which was made 
for casting the nozzle i This nozzle is 
is. 
U 
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CHILLED SANDBLAST NOZZLI 
1 complete departure from what was fur- 
nished by the makers. We made it the 
form of C, J and N show it in the hose 
L, in Fig. 2, with the hose clamp hold 
ing it in place 
[he patterns for the chills were of 
plaster-of-paris, made from master 
nozzle. The chills are clamped together 


with two bolts D and E, and doweled with 
F shows a bevel whicn 
effective 


two pins G and H 
makes the clamping bolts more 


AMERICAN MACHINIST 
An ordinary No. 4 Morse taper pin is 
used to core the hole at B, and, of course, 
the master nozzle must be made with 
prints for this, so that the chills will have 
the proper formation to receive the taper 
pins. These pins must be coated with 
one of the steel-core compounds which 
furnished by the foundry-supply 
They are then laid in position, 
and the chills clamped ready to pour. A 
small percentage of manganese in the 
ladle will be of benefit, this percentage to 
be found by experimenting, as irons vary 
from different cupolas to such an extent 
that this cannot be fixed. A shows the 
eate of the chill. 

\ number of these chills can be made, 
and put on a frame together. The cores 
can be used over and over again, if 
ordinary care is taken in driving them 
out. 

Utica, 


are 


houses. 


N. Y i: We 


Cutting Large Gears in Small 
Milling Machine 


(he illustration shows how a fairly 
large job was handled with the tools of a 
small shop. Sixteen blank gears came 


which were 15 inches diam- 
wide, to be 


into our shop, 
inches 
The only machine 


eter, 15-inch bore, 2 
cut 8-pitch, 118 teeth. 
we had that we could use for this job was 
a homemade miller, and as our 
index-head center only came 6 inches 
ibove the table of the machine we had to 
block up under the index head and tail 


plain 


stock to swing the gear blanks. 

We got out cast-iron blocks, 
shown in the photograph, which were 6 
inches high and a little longer and wider 
than the bases of the headstock and tail- 
stock. We milled the bottoms of the blocks 
iff first, leaving a tongue running across the 
middle to slip into the T-slots of the ma- 
chine table the of 
the headstock and tailstock, so they would 
When the bottoms of 
reversed 


as 


two 


like those on bottoms 
lways come in line 
the blocks 
them, placing the tongues in the T-slot of 
the table; then we milled off the tops, cut- 


groove along the middle for the 


were finished we 


ting a 

tongues in the bottom of the index head 
and tailstocks to fit into. We clamped 
them to the table by means of lugs which 


were cast on each end at the bottom and 
clamped the index head and tailstock to 
them by drilling and tapping the tops for 
the bolt 


es in the bottoms of the head and tail- 


rews which went through 


| 


[his gave plenty of room between 
and the top of the table. So 


CK 


centers 


we tackled the next difficulty 

[his was spacing the gears; none of our 
index-head plates would space 118 teeth, 
nor could we space them by compound or 


differential indexing, as our index plates 
fastened to side of the 
had to index a plate to do the work with. 


the head, so we 


[e do this we turned up an arbor and 
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fitted the sample gear which had come 
with the blanks on one end and put one 
of the index plates on the other end. 
Then we placed the arbor between the 
index centers without fastening it to the 
head, so it could be turned freely. 

We then placed a cutter in the miller 
which would cut a slot that the latch pin 
of the index head would slip into snugly 
and adjusted the machine to a position 
allow the cutter to form a 


that would 
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CUTTING LARGE GEARS ON A SMALL 


ING MACHINE 


slot about as deep as it was wide in the 
of the the arbor 
between centers. 

We wanted to cut 59 slots in the edge 
of this plate using the gear on the arbor, 
had 118 teeth to do the spacing 


edge index plate on 


which 
with 

To do this we made a gage of a piece 
iron, bending one end 
out to slip 


of %-inch round 
over sharp and 


between two of the gear teeth and pointing 


flattening it 


the other end which was to seat in a 
center-punch mark in the table at one 
side of the gear. We made this long 


enough to reach half way up the side of 
the gear when the point was in place on 
when it was in place 
one 
stock 


placed under the side opposite the gage 


the table This gage 


prevented the gear from turning in 


direction, and a piece of '4xI-inch 
from between two of the gear teeth to the 
table, held it from turning in the opposite 
the gear was held steady 
the 


the gages 


direction; thus 
while slots 
plate lo 
placed in position, a slot cut in the plate, 
the the turned 


until two of its teeth had passed the gage 


were being cut in index 


space these were 


gages removed and gear 
The gages were then placed in position 
again slot 
peated until 59 slots were cut in the index 
circuit 


and another cut; this was re- 


plate, which number completed the 
of the plate. 
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We then removed the plate from the 
arbor, placed it in position on the index 
head, adjusting the latch pin so it would 
engage in the slots and were ready for 
the gear blanks. An arbor made 
that would hold four of these at once, 
this being the largest number we could 
get between centers, and the blanks 
were keyseated 7/16 we keyseated the 
arbor and keyed the blanks to it to obviate 
any possibility of slipping. We _ then 
placed a dog on one end of the arbor, 
placed it between centers and finished the 
gears in the regular way, indexing 20 
holes in the 59-slot circle for every tooth. 
Md F,. E. Fick. 


was 


as 


Govans, 


Cutting an Awkward Keyway 
on the Planer 


In the sketches an easy way to cut an 
exceedingly difficult keyway is 
The idea of using the platen of a planer 
to do work while the cross-rail is run 
clear up, out of the way, seems to have 
been little endDugh considered heretofore, 
but we now and then do this. Anyway, 
no shop can afford to send work to “the 
other fellow.” 

Fig. 1 shows the job in section and the 
general dimensions In the 3- 
inch bore a 54-inch keyway was to be cut, 
end There 


shown. 


are given. 


clear through, from end to 
was considerable discussion of the job at 
first, but finally it was put on a car and 
sent down to the big Pond planer. The 
cross-rail was run up as high as it would 
go. Then 
vice and the cylinder was set on four V- 
blocks and clamped down. A length of 
2-inch cold-rolled shafting was next ob- 
a %-inch hole drilled through 


the crane was called into ser 


tained and 
it near the center; then a hole was drilled 
and tapped at right angles to the first for 
as shown in Fig. 2. A 
formed 


a binding screw, 
short bar of 3% tool stock was 


AMERICAN MACHINIST 
the body turned to % for 2 inches and cut 
off. Then a % set screw was obtained 
and a good third of the head filed off; 
the rest of the head was let into a shallow 
counterbore. The 2-inch shafting was 
only tried with a line for truth and then 
pushed through the bore of the cylinder. 
The carpenter then put up in front of 
the planer a few feet from the bed, a 
6x6 upright and “toenailed” it to the floor, 
a 4x4 brace being put up at each side and 
behind it. A 2-inch hole was bored 
through an inch board and the board 
nailed to the upright. One end of the long 
shafting was placed in this, and behind 
the planer a similar bracework was built 
up, only here a 2-inch hole was bored 
clear through the “6x6” to receive the 
free end of the shafting. An old, narrow- 
face pulley was put on the shaft and its 
two set screws clamped down hard. Then 
with C-clamps, the pulley was clamped to 
the post. These posts, by the way, were 
set up by line, using a T-slot for a guide. 
The work was pulled to and fro by hand 
several times, to be sure that all was right 
The work was then run past the drilled 
holes in the shaft and in the plain one 
(drilled for the tool as in Fig. 2) a rod 
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place and screwed up lightly. By means 
of a square the tool was set for depth of 
cut and the set screw then set up tight. 
The work was then pulled along the tool, 
just taking a skimming cut. When every- 
thing was properly adjusted the arrange- 
ment worked nicely 

At both ends of the job two angle plates 
were set as in Fig. 3, 3 inches apart. A 
small pulley with %-inch bore was put 
between them, bolt served as its 
axle, the head on one side and the nut on 
the other keeping it from working out. 
This served as a rest for the 2-inch shaft- 
ing, and kept the job from being ruined 


by the 


and a 


spring and vibration of the shaft 
and consequent chatter of the tool. Light 
cuts At each of 
course, the planer had to be stopped and 


were necessary. cut, 
the tool reset 


Albany, N. Y Jim. 


A Stud Extractor for the Turret 
Lathe 


A short time ago I had a few gross of 


% studs to thread on both ends in a turret 


about 2 feet long was put and with a lathe. I found that on threading the sec- 
square was set plumb. Then the keyway cnd end the automatic die drove the end 
tool was put in, the set screws put in of the studs so tightly into the screwed 
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CUTTING AN AWKWARD KEYWAY ON THE PLANER 


4 Ma N.F 

Ht RET LATH 
g t ke ev f them 
to the vise to get them out. I soon found 
that this was too tedious to last so I got 
permission of the foreman to make the 
following device I bored and tapped a 
piece I sto t same size as the stud 
nd slotted it down the center with 
ble hack-saw blades, thus making a 
clamp f he stu Over this clamp | 
put carrier, as in the sketch, which I 
used for tightening the stud clamp. I 
turned down a shank on the end of the 
lamp to fit the drill chuck in the turret 
head. Then it was a very simple job to 
un the newly threaded end of the stud 
into tl lamp, tighten the carrier, re 
verse the machine, unclamp and take the 


finished stud out of the stud extractor 
thus made. | out 50 per 
cent. more work by the use of this device. 


ArTHUR COOKE. 


was able to turn 


Chelmsford, England 
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The Automobile on the Farm 





With the coming of the automobile to 
the farm what could be more natural 
than the desire to utilize its splendid 
power plant for other purposes besides 
that of propelling itself over the roads? 
An ingenious farmer has solved the prob- 
lem in a manner apparently satisfactory to 
himself. 

His dairy and barn being over a mile 
from his home, he uses an automobile, a 
medium-priced touring car of standard 
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a reverse motion of the rolls which is 
transmitted by means of the pulley and 
belt to the shaft and thence to the ma- 
chinery. 

In this way the wear on the tires is 
rendered uniform and that of the differ- 
ential eliminated entirely. The grip on 
the rolls that these tires exercise is sur- 
prising. 

A peculiarity of this arrangement is that 
the car shows a tendency to skid from side 
to side. This, however, is easily overcome 


by means of props or bumpers which are 
the 


put in place so as to limit sidewise 
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dairy machines, separator, churn, etc., 


was 
to run a belt from one of the jacked-up 
wheels of the car, the belt running on tl 
curved surface of the pneumatic tire witl 


out trouble This arr 
caused 
reason of one 
ing, and was oth 
account incot 
the car every time to make tl} 
properly 

To overcome these yections, our it 
genious friend devised an arrangement 
whereby thi t of putting the r in its 
shed places it in position and so associates 
it with the machinery of the dairy that it 
is sufficient to start the engine, throw in 
the 
the load 


| 1 1 1 1 1 1 


hi h req nd reonlate the ¢ ‘i « 


vice < pl in] 

describe it other 

the tw 
extended outside the box 1 is oll 
from whicl 
shaft 
lution of the wl 
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mere pressure of the hand serving to move 
the car easily when the wheels are revolv- 
ing on the rolls. 

In very warm weather or on long heavy 
pulls, it is sometimes necessary to con- 
nect the circulating system with the wa- 
ter supply in order to prevent heating of 
the cylinders. 

For sawing wood, cutting feed, or any 
work of an intermittent nature, it is nec- 
essary for someone to control the engine 
on account of there being no governor. 
As a matter of fact, our farmer has a 
small boy at the ‘throttle most of the time 
as the separator is sometimes thrown off 
without warning. 

The above shows how one man, at least, 


is getting good work out of his auto- 
mobile, bad roads and bad weather not- 
withstanding 

Sumter, S. C S. C. McKeown. 





An Improved Machinist's Scratch 
Gage 


gage is intended 
toolmaker where 
As one will readily 


[his improved scratch 


for machinist and use 
close work is required 
fine 


urled 


see by looking at the line cut, a very 
adjustment may be obtained by the 1 
nut on the end of the bar. 

If my brother mechanics will make one 





of these tools (as they cannot buy one) 
nd try it I am sure they will be much 
pleased with the results obtained 
It wall quite unnecessary lescrib 
he manner of making the devi as the 
detail draw1 is quite clear and shows 
every part 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Fixture for Milling Corliss Valve 
Stems 


Che article on the above subject by H. 
L. Dean at page 256 interested me, as | 
know of better and far simpler jigs for 
doing the same work. These jigs are 
used in the Ball Engine Works, Erie, 
Penn. 

The stems are machined all over to size 
with the exception of the sides of the 
T-head which are left rough. The key 
seat is then milled in the desired position 
[he halftone, Fig. 1, shows the jig for 
finishing the T-heads in exact relation to 
the keyways. 

It consists of a bracket .4 bored a snug, 
sliding fit for the stems which, by the way, 
irc ground to sizé¢ 

[wo clamps B are provided on the 
bracket A for securing the valve stem 
when it is properly located. 


\ steel block is bored sliding 
for the stems and a keyway is cut in t 
same size as the keyways in the stems 
The block is then accurately squared with 
the hole in the center and the keyway pet 
. pendicular to the center of one of the sides 


FOR THESE ALSO 
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The jig for holding the valves is a sim- 
ple V-block with the sides of the V at 
go degrees. One side is horizontal as 
shown in Fig. 2 and the other side, ob- 
scured by the milling cutter and valve, is 
vertical. Three angular clamps are pro- 
vided with vertical and horizontal studs 
as shown. The object of making these 
clamps so long is to accommodate the 
many sizes of valves required. The mill- 
ing cutter nearest to the spindle nose is 
solid and for taking the roughing cut. The 
outer mill is a pair of interlocking cutters 
used for finishing. Two stops are used on 
the cross slide of the milling machine, one 
for roughing and the other for finishing. 
Both roughing and finishing are completed 
at one setting of the valve in the jig. 

After the valves are all slotted they go 
to the grinders, where the one end is cen- 
tered on the original center which was 
used in rough turning. The steel piece 
shown in Fig. 2 fitted to the end of the 
valve lying on the milling-machine table, 
is used to center the other end. This 
steel piece is very carefully made and has 
a tongue exactly central with the center 
on the opposite side. This tongue fits the 
slot in the end of the valve. The valves 
are finished 0.004 smaller than the cham- 
bers which they fit and it has been found 
that when heated they expand just about 
this amount and fill the chamber 

New York E. A. DIxIe. 





Green Sand Molds for Steel 
Castings 





On page 168 of the AMERICAN MACHIN- 
IST appears an article entitled “The Mak- 
ing of Large Drop Forgings,” but which 
is really a description of a most interesting 
steel casting. It is evident that the printer 
by mistake used the wrong heading, and 
I do not write to direct attention to his 
error, but to one the writer of the article 
makes in speaking generally of steel molds 
He says: “To pour the hot steel in molds 
filled with green sand, that has not been 
dried out, would cause the gases to form 
so suddenly that they would cause an ex 
plosion.” If this were true, it would logit 
cally follow that an effort made to pour 
steel into green molds, if not disastrous 
to life or property, or both, would be cer 
tain to produce castings of little value 

It is known to many that there ar 
hundreds of tons of steel castings poured 
daily into green-sand molds that are not 
even “skin dried,” and perhaps to a lesse1 
number, but to all steel founders is it 
known that green-sand cores in these 


green-sand molds are extensively used 


To some persons the perusal of the article 
describing the snail case might give the 
impression that if they buy steel castings 
they should by all means be made in dry 
molds, for otherwise they will not be sup- 
plied with sound castings. I trust that 


such an erroneous impression may not 
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prevail, for it will not benefit either the 
consumer or the producer. 

Some time ago the writer made some 
determinations concerning the specific 
gravity of cast steel, incidental to which 
definite conclusions were reached as to the 
relative homogeneity of steel cast in dry- 
and green-sand molds. He found that 
steel cast in molds (with no cores) that 
are baked in an oven several hours, has a 
specific gravity of 7.856, or a weight of 
0.28353 pound per cubic inch, and 489.94 
pounds per cubic foot. Also that steel 
cast in skin-dried molds, with all cores 
baked, has a specific gravity of 7.72, or a 
weight of 0.27861 pound per cubic inch, 
and a weight per cubic foot of 481.45 
pounds. Furthermore, that steel cast in 
green-sand molds without any cores, dry 
or otherwise, has a specific gravity of 
7.522, a weight of 0.27145 pound per cubic 
inch, or 469.07 pounds per cubic foot. This 
was an average of several specimens and 
the conditions surrounding the tests were 
identical with those in daily practice. 

From the above, we see that cast steel 
made in skin-dried molds has 1.7 per cent. 
less density than steel poured in baked 
molds, and that steel made in an absolutely 
green-sand mold not only does not “cause 
an explosion,” but has its specific gravity 
lowered by only 4.3 per cent. below that 
found common to steel poured in thor 
oughly dried molds. 

Bearing this in mind, and the additional 
important fact that green sand affords 
much less resistance than dry sand to 
natural shrinkage, it will be readily seen 
that there should be no indiscriminate crit- 
icism of the former molding method, 
much less a condemnation of it, when the 
fact is considered that frequently reduced 
homogeneity is a lesser evil than shrinkage 
strains produced by the resistance to free 
contraction offered by a hard, dry mold. 
In recent years green-sand molding in 
steel has justly come into its own, and is 
one of the chief means by which the steel 
founder has been enabled to furnish sound 
castings of intricate design to the con- 
sumer at a price which has made their use 
possible, and their manufacture a commer- 
cial foundry proposition. 


Granite City, III. R. A. Butt 


Too Much System 


rhe article by Mr. Jackson showing the 
efiect of too much system struck a tender 
chord with me and I venture to give my 
own experience as follows: 


THE TOO SYSTEMATIC SHOP 
There's a shop just over the way. 
Where I worked for many a day, 
Sut things are so changed, ; 
That all things are arranged, 

And the men have nothing to say. 


No matter what comes in to turn 

The men have nothing to learn, 

They don't need to have brains 

To go in when it rains, 

tut the office has knowledge to burn. 
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And no matter what kind of steel, 
Great chips from the bar they must peel; 
They must mow them away 

As the farmer does hay, 

Or the wrath of the boss they will feel. 


When I asked for a certain shaped tool 
The foreman said I was a fool, 

For ‘twas not in the list 

So it didn’t exist, 

And I had to live up to the rule. 


No matter what work you would do 
Of course there’s no ideas in you, 
But the man with a book 

Has only to look 

And he'll tell you everything true. 


Perhaps you would try a new way 
Of turning out more work per day, 
Well, you might as well stop, 

For they've got the whole crop 
Of brains, in the office they say. 


One day to their great surprise, 
I worked till I opened their eyes, 
For the pieces I made 

Knocked their list in the shade, 
And the systematizer likewise. 


You wonder why I didn't stay, 
In the shop just over the way, 
And you think that I'm old 
And got left in the cold, 

Or couldn't earn enough pay? 


But it happens that that wasn’t it, 
I made good all right, till I quit, 
When the sheriff foreclosed, 

And the system deposed, 

For they hadn’t made money, a bit. 


And that’s why I’m back in this place 
Where little of system you'll trace, 
But where it’s the plan 

To count you a man, 

And not iust a tool with a face. 


Camden, N. J. R. FE. Marks. 





Graduations for the Tailstock 





In reply to Ethan Viall on page 321, 
eraduations, or a vernier on the set-over 
of lathe tailstock would be of use in this 
way: It would be a great help in taking 
the taper out of work. 

As to not being able to get results on 


Ameri uv v5. 
THE DUPLICATE WORK 


duplicate work, I will give an example: 
In one place where I worked we used to 
get lots of 50 “posts” to turn, as shown 
in the cut, and as they had to be very ac- 
curate as to alinement of the threaded 
hole and the bearing at the opposite end. 
it was necessary to take a finish cut on the 
taper end before boring and threading. In 
order to do this a taper collar was made 
to fit, and the piece was then placed in 
the steady-rest and bored and threaded. 

I did this job by cutting off stock as 
nearly even lengths as possible, centering 
with a punch just sufficient to start a 
center drill. The work was then taken to 
a small drill with a center post and the 
stop set for depth. The pieces were all 
centered on one end, then the _ holes 
cleaned and the stop set for the other 
end, and this end was marked, for they 
had to be of exact length. The marked 
end was put on the live center and all 
were squared up to a stop. Now it will 
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be seen that the distance from bottom to 
bottom of centers was the same in all the 
pieces regardless of whether one was deep 
or shallow, and if there was extra stock 
it would be on the end that was centered 
first, and squared up first. 

After these posts were finish-turned the 
fit was so good that the taper collar 
could be slipped on with the hand so hard 
that it took a “lead” to drive it off. 

No filing or fitting was done on these 
pieces and the time was reduced from 84 
to 63 hours. With regard to jaws for 
steady-rests and back-rests for nice work, 
red fiber makes the best, it takes a high 
finish and does not mar the work. 


Muscatine, Iowa. H. M. 





Theory and Design of Friction 
Clutches 


The article on friction clutches by Mr. 
Conway at page 254 interested me greatly, 
but after reading it the second time I be- 
wonder if there were not some 
loose ends. I have run up against a lot 
of this friction-clutch business, including 


gan to 


some unpleasant experiences, as I think 
your readers will agree is likely. In the 
first place I take issue with Mr. Conway 


in his calling these things adhesion 
clutches. Of course, some of them are 
adhesive in their action when you want 


them to let go, but the fortunately de- 
signed clutch depends on friction. 
Now cast-iron probably 


used more than all other surfaces for the 


surfaces are 
two types of clutches which he illustrates. 
Cast iron is peculiarly adapted to this pur- 
pose well fitted. 
[his appears to be exactly the opposite of 
Mr. but it is not 
quite so looks to 
be at first with 
metallic-surface lubri- 
cated. Cast iron is sufficiently porous so 
that it will carry a considerable amount of 


provided it 1s not too 
Conway's contention, 
statement as it 

A friction clutch 


rank a 
sight 


contact must be 


oil. This porosity or openness of grain is 
more in evidence in the case of a casting 
rough-turned than of one nicely polished. 
If the friction surfaces are left as they 
come from the lathe instead of being 
hand scraped to exact. fits they will hold 
the oil is to a 
be- 


more oil Since in use 


considerable extent squeezed from 


tween the friction surfaces, it will be seen 
that for successful working there is need 
somewhere and 


of an oil storage 


this the cast iron helps to give. 


space 


SurRFACE CoNTACTS 

As for the close fitting of the parts to 
get actual metallic contact over a large 
percentage of the area, I think that Mr. 
Conway should have said that the only 
object is to énable a small clutch to carry 
the load of a large one. The frictional 
force tangent to the surface of the hub 
in a hub clutch is dependent on the pres- 
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sure brought to bear on the friction to 
close it and on the coefficient of friction. 
If the surfaces are too small in area, then 
in the act of starting up the clutch slipping 
being necessary, abrasion will occur and 
the chances are in favor of the clutch re- 
fusing to let go. That is where the most 
prominent difficulty that in 
tightening a friction clutch of any kind 


comes in 


there is slipping until the friction changes 
from friction of motion with a very low 
coefficient to friction of rest with a com 
paratively high coefficient. I have 
clutches where the coefficient of friction 
That is figuring on 


used 


ran as high as 0.3. 
the basis of the power actually transmit- 
ted there must have been at least as high 
a coefficient as that. Now these clutches 
would not start up with full load on and 
do it right along. If started with no load 
and then the load applied they were all 
right. 

While I have no data to prove it I feel 
from my experience that a clutch to start 
should not be figured on the 
for the coefficient of 
determine the diam 


under load 


basis of 0.10 


over 


This 


friction. will 
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FIG. 2 
‘ uv \ 
DIAGRAMS RELATING TO THE DESIGN OF 
FRICTION CLUTCHES 


eter; the width of the face can be figured 
on a basis of 15 square inches per horse 
power if anyone likes to do it that way, 
though an even lower pressure per square 
inch is easily attainable without making 
the cost prohibitive 

In Fig. 1 I have a diagram showing 
the action of the forces on a hub clutch; 
ss are the forces in the bolts on two op 


posite sides (one of them is enough in 
practice), pi is the internal pressure per 
square inch and /f: the tangential force 
tending to drive the hub 

pr =f pi, (1) 
where f is the coefficient of friction 

‘= pi ? l, (2) 
where r is the radius of the clutch hub 


and / is its length 


From (1) and (2), 
fs 
sieoiae” (3) 
The turning moment is 
fi (2arl)r, (4) 


or substituting (3) 


fs 20r (5) 


_ 27 97m (turning moment) 


H.P. = , (6) 


396,000 

where » is revolutions per minute, and r 
is in inches, or 
4minfs? 

H.P. = , (7) 

396,000 
That is, the horsepower transmitted by 
the clutch is proportional to its speed, the 
friction, the radius of the 
hub and the stress on the binding bolt 


coefficient of 


But pi must not be so great that abrasion 
will occur which, since 


5 


Ps rl 

will depend on r and | both. Safe values 
of pi If the 
load is not to be picked up by the clutch 
it may be high, possibly 1000 pounds pert 


depend on circumstances. 


square inch. If it is to be picked up 150 
pounds per square inch, which 


Mr 


corres- 


ponds to Conway's results using a 


coefficient of friction of yy, is safe I 
have used as high as 200 with good 
results 

fue Disk CLutTcH 


Mr. Conway, however, omits any men- 
tion of the most efficient clutch of all, the 


disk clutch. The principle of this is illus 


trated in Fig. 2 where a series of disks 


are keyed loosely to the shaft and another 
keyed loosely to the 


S¢ ries of disks are 


inside of the hub of the pulley. Con- 
venient means are afforded to apply a 
force P to press these disks together 
lengthwise of the shaft. Pressure P act- 
ing On any one pair of surfaces in contact 
gives a frictional force of fP acting 
theoretically distance from the center 


of the shaft of 2/3r and practically -or 
about the mean radius of the disk. This 
multiplied by the 
the 


frictional moment is 


number of contact surfaces between 


disks, so that by having a sufficient num 
ber of disks it is possible to reduce the 
force P necessary to transmit a given 
power to a small amount, and consequently 


reduce the chances of heating 
will take 


to Mr. Conway’s statement that 


I presume some college man 


exce pti n 


there is no friction between surfaces 
which do not slip on each other, but 


since 
we all knew what he means, what is the 
difference ? 


Boston, Mass Con WIsE 





A Gage for Ball Races 


Referring to the gage published under 
this title on page 753 of our last volume, 
Part II, and again on page 236 of the cur 
rent volume, we are informed that the 
gage shown its the subject of a British 


patent and that application for an Amer- 


ican patent is on file 
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High-speed Hydraulic Forging 


Presses 


shown at the left of the illustration and 
having a central ram actuated on its work- 
ing stroke by water pressure and on the 


ram cylinder D, or press cylinder, into the 
small intensifier cylinder E until the 
plunger of the latter, together with the 
attached intensifier steam piston, is in its 
lowest position 





return stroke by steam pressure; a steam- 
Throughout Europe steam hammers for driven hydraulic intensifier shown at the 
right of the illustration, and between these the intensifier 
two elements a vertical, cylindrical tank filled enters the prefiller G. 
with small water and air pumps attached— valve 
known as the “prefiller.” 


Any surplus water re- 
forging gun parts, armor plate and gen 


maining after system is 


The check 
of the prefiller H is opened by the 


‘etal heavy forgings have been very largely 
replaced by hydraulic forging presses dur 
ing the last decade. In this particular The connecting 





first movement of the single operating 
Yoreign practice has differed from Ameri piping can be plainly seen and needs no __ lever. 
can. However, the United Engineering particular mention If the crosshead has been lifted too high 
und Foundry Company, of Pittsburg, 


Penn., has acquired, recently, the patents, 
drawings and rights for the United States, 





Canada and Mexico of the high-speed. 
st driven hydraulic forging presses 
ped and manufactured in Europe by 
Messrs. Davy Brothers, Ltd., of Sheffield, 
J-neland 
his development is one of the most 
ful of the European types 
lwo styles of these presses will be man 
factured in the United States; the single 
lesign shown by Fig. 1, and the 
umn design shown by Fig. 2. The 
mer will be built in sizes from 150 
00 inclusive; the latter from 300 
12,000 Tons, inclusiv 
veculiar advantage of the forging 
press er the steam hammer lies in th 
mniformity with which the piece being 
forged is worked throughout its entirs 
mass. Hammer blows act upon the sur 


faces of the ingot, slab or block, and fail 
ind solidify the interior to the 


O cond: ns¢ 





legree th can be obtained by direct 
pressure [his fact is shown by an ex 
amination, first, of the end of an ingot 


that has been hammered, and, second, of a 


similar ingot that has been pressed. The 
nd of the will show the edges 
verlapping or projecting beyond the cen 
ter, indicating the 





former 


surface drawing action 


f the hammer blows 


On the contrary, 
the end of the latter will be bulged at the 
nter showing that the pressure has acted 


“pon both the interior and exterior of th 

















he merit of the hvdraulic-press forging 
s is well illustrated by German gov 
rnment specifications for steel forgings 
worked by rolls, hammer or press: “Forg 
ngs made from rolled hammered steel 
must have the initial section at least eight 
times the finished section; those mad 
m pressed steel need have an initial sec FIG. I. HIGH-SPEED STEAM HYDRAULIC FORGING PRESS, SINGLE-FRAME TYPE 
tion only four times the finished section 
1 fact, the process is in such favor [he important mechanical feature ofthis for the size of the forging to be operated 
ve that it is stated that but very few ion is the control. The entire cycle of upon, the forward motion of the single 
eam hammers of over 1500 pound perations of the press is controlled by a operating lever, which now takes place, ex- 
ty have been installed in England, Ger e lever. See A of Figs. 1 and 2 hausts the steam from beneath the return 
France and Austria during the la pistons and the upper die descends upon 
irs, and that many previously 1 [HE CycLe OF OPERATIONS the forging. At the same time water 
have been rep! 1 by high-sp lo describe the cycle of operations, let from the prefiller, under an elastic air 
ic presses. O1 ise of this wid s begin with the forging dies together as pressure of about 60 pounds gage, fills any 
use ha ‘ the high-speed fea shown in Fig. 2. The operator first pulls space in the system between the intensifier 
’ contrast to the slow speeds rT t} 


1e single operating lever 4 toward him 
[his admits steam to the return cylinders 
BB and the crosshead C with the upper 


die lifted to the desired hight allowing the 


ram and the main ram, that may exist 
neration of early hydraulic presses 


after the descent of the press ram. The 


machine is now ready to exert pressure. 
ELEMENTS OF THE PRESSES 





of 


Referring to Fig 
+} 


hese 


2, the elements of one 
presses are: The 


press itself 


forging to enter between the dies 


operation also forces water fr 


This 


mm the main 


The operating lever is now thrown for- 
ward of its central position; this places the 


return cylinders under constant steam 
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pressure and makes a for 


the upper die. 


“steam spring” 
A little more forward mo- 
tion of the operating lever opens the steam 
inlet valve / admitting steam to the bottom 
of the intensifier steam cylinder. Its pis- 
ton ascends forcing upward the intensifier 
ram, and this, in turn, forces water under 
high pressure into the press cylinder. This 
action pushes downward the press ram and 
performs the operation of forging. 

A backward pull of the operating lever 
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M carried upon a 
tensifier ram. 


bracket from the in- 
This controls steam cut-off 
and thus the stroke of the intensifier pis- 
ton. In other words, the crosshead of the 
press follows the motions of the operator’s 
hand; moving rapidly or slowly, to a con- 
siderable hight above the forging or only a 
short distance, as his hand pushes the lever 
rapidly or slowly or to a greater or lesser 

past the central point of the 
stroke Small machines can be 


distance 


lever’s 


























FIG. 2. HIGH-SPEED STEAM 
COLUMN TYPE 
S ‘ im trom. th ntensimer 


ylinder through the exhaust valve K 


lifts the crosshead and prepares the ma 
next working stroke; a for 


‘hine for the 


ward push of this same single lever initi 
tes this working stroke, and so on. 
Tue Sarety Device 
lo prevent over-travel of any of the 
parts, and thus possible damage, an in- 
genious safety device is provided. The po- 


sition of the single operating lever deter- 
mines the relative angularity of the flat 
which is engaged by a roller 


Fig. 2, 


1 T 
ar L 


HYDRAULIC F 


ORGING PRESS 


WITH SINGLE CYLINDERS 


iS 120 strokes per min 


ute; larger ones as rapidly as the forging 


can be manipulated 


The carefully worked out system of 
levers and connecting ids between the 
single controlling lever and the various 


valves is shown clearly in the illustration 
All of these valves so operated are steam 
valves with the exception of the check 
valve H in the prefiller line ; thus the great- 
est element of trouble in hydraulic sys- 
tems, valves under high pressure, is done 
away with. The only packings to care for 
in high-pressure system are: one around 
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the main ram and a second around the in- 
tensifier ram 

In Fig. 2, behind the operator, is a small 
air compressor for charging the prefiller 
with On the line of piping between 


the prefiller and the press is an air cham- 


alr. 
ber. The steam-exhaust valve for the re- 
cylinders is indicated at N. 


DETAILS OF CONSTRUCTION 


2 the base of the 
press is a heavy steel casting forming an 
nvil for 


Referring again to Fig 


the lower die and receiving four 
Dhes« 
for attaching the nuts 
of steel 


rods are of steel with bu 

Che 
the plunger, or ram, 
At this point is an 
Pro 
crosshead is a 
to the 
[he plunger is a 


if rods 
tress threads 
sshead is 
chilled cz 
detail of 


ird fr 


ist iron 
construction, 
om the 
at extends near] ip 
rd end of the plunger 
rs upon the end of 

f hard 
two parts 
formed 


ver 


rical seat 
d steel \ screw fastens th 


the opening thus 


onstruc- 
eccentric pres 
| between the 
tral 
head there 


effect 


However, 


pressure is not cet 


is 
ramping in 


irts of th 


yrojecting 


pre ss 
upward from the 
connected 
g| spherical seat overcome 
that all 
iS a unit. 


1 the plunger 


and insure 


this cramping action, 
parts of the press move and act 
is a steel casting; the 
ist 
ire of cast 


tea cylinders are of « iron. 


m cylinders 


iron, the tie 1 ire of steel and the ram 
kel to gain additional stiffness 

t ( its length. Referring to Fig. 2, 
it will t that some of the gland 
It f the intensifier ram are extended 
When it becomes necessary to repack this 
the gland flange can be lowered at 


um held by nuts on these 


time being 


nded bolts; the ram can be dropped to 
t “ position | there is then ample 
remove tl ld packing and insert 
w, working through the space between 
the intensifier head and the lowered flange. 
Similarly, by removing the die from the 
rosshead, the main ram of the press can 
e dropped to such a position that its 
int can be packed without any other dis- 
assembling of the machine 
Referring to Fig. 1, the corresponding 
parts of the single-frame press are easily 
recognized by turning to the preceding de- 
scription of the four-column press, with 


the exception of the prefiller. In the single 
frame type the steel casting forming the 
ffame is cored out the space thus 
formed is the prefiller chamber. It may be 
noticed that no air compressor shows in 
Fig. 1; as this air compressor is in the na- 
ture of an auxiliary, so far as this style of 
oncerned, it can be placed in any 


and 


press is 
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desirable location, or the air which is 
needed for the prefiller can be obtained 
from a regular source of supply in the 


plant. 

In regard to erecting, no massive, ex- 
pensive foundations are necessary. All that 
is required is a sufficient support to sus- 
tain the weight. Noise 
eliminated, and it is claimed that the steam 
about one-half of 


and vibration are 


consumption is only 


that required for a steam hammer for the 


same work. The steam pressure for 
which these machines are regularly de 
signed is 150 pounds gage. 

The largest sizes of these presses, such 


as are used for armor plate and similar 
work, are provided with two main rams 
instead of one as shown in Fig. 2. Again, 
these larger sizes are provided with a 
track and a hydraulic shifting device for 
dies. By their use the lower 


removed and replaced in 


the lower 


dies can be 
very short space of time, permitting the 
use of two or more different dies on the 
same forging and without the necessity of 


reheating 


Work Wuicu ADAPTED 


These high-speed hydraulic presses are 


adapted for all kinds of hot or cold forg 
In forging 


FOR 


ing, punching and shearing. 
they will work close to a shoulder, or bet 
ter, forge a square shoulder, as shown by 
the piston forging between the dies in Fig 
I In forging crank-shaft forgings the 
shoulders are left square and the surplus 
metal opposite the section left for the pin 
is punched out. These machines are also 
peculiarly adapted in the smaller sizes for 
making drop forgings in finished dies. 





The Newer Bntish High-speed 





Steels—Addition 
In our last issue, at page 560, an 


article appeared under the above heading 
by our English editor, but unfortunately 
the following and particulars, in- 
tended as part the but sent 
by separate post, did not reach us 
after th the last 
closed and printing. The additional ma- 
terial is, therefore, published herewith as 


table 

of article, 
until 
issue were 


lor 


rorms 


of the former article 


a part 

Table 3 gives results of tests made on 
March 24 by Thomas Nash & Sons, at 
their Sheffield testing works, on twist 
drills 15/16 inch in diameter running at 
435 revolutions per minute; that is, with 
a peripheral speed of about 106 feet a 


inches a min- 


minute, and a feed of 6% 

ute. The metal cut is described as med- 
ium hard cast iron. Holes were drilled 
3 inches deep and each test was run 
until the drill was done up \ssum 
ing that fair samples were _ taken, 
the great advantage possessed by the 
newer high-speed steel is demonstrated 
by the figures and it is not neces- 


sary to add more than that the steels for 
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the first two drills were of the best qual- 
ity used in Great Britain. In fact the 
material in the second test was the same 
as that in test No. 9, of Table 1 and test 











No. 3 of Table 2. 
. Total 
How Depth of Condition 
Material. Hardened: Drill. of Drill. 
1 Ordinary 
H.5S. steel 44 in. Done up. 
2 Ordinary 
H.S. steel 3 in Done up. 
3 Triumph 
_ Superb Air 32} in. Done up. 
4 Triumph 
_ Superb Oil 33 in. Done up. 
> Triumph 
Superb Wate! 47 in. Done up 
rABLE III. TESTS OF TWIST DRILLS 








Design of Overhanging Driving 
Pulleys 





By J.H 


JOUNSON 





An overhanging driving pulley is a 
thing to be avoided whenever possible, but 
circumstances may arise in which its use 


must be perforce resorted to. As often 
as not the design of bearing for such a 
pulley is as shown in Fig. 1. 

The pulley A is secured by the set 


‘to the driving shaft B running in 


SCTeW 











FIG. 1 
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collar F is the same as in Fig. 1. Thus 
the shaft is subject to torsion alone, or 


practically so. 





The Chief Engineer and the 
Ventriloquist 





The following is a brief account of the 
terrible fate of a practical joker: 

Sunday—Chief engineer's log book notes 
visit of a stranger. A severe squeak in 
engine No. I was remedied by a liberal 
application of oil. 

Monday- Report that 
again called and stayed some time, dur- 
ing which engine No. 2 developed an an- 


shows stranger 


noying squeak. 

Tuesday—Stranger proves to be brother- 
Called 
again today, but could not pay much atten- 
tion to him, as engine No. 3 had to be 
oiled to stop a severe squeak. 

Wednesday—Everything O. K. No call- 
ers and no squeak. 

Thursday—Stranger called. 
1 had to have all the lubricators speeded 


in-law of the assistant engineer. 


Engine No 


up in order to stop squeaking. Stranger 
seems a hoodoo. 
riday— That confounded _ stranger 


called again, and I used up three pints of 


oil to stop the noise. I wonder why he 


| - D E 
Hg st — SN] F 
sayy, ear LOUOO 17 Yj, 
0 








FIG,2 
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OVERHANGING PULLEY DESIGN 


carried in the bracket D. 
The collar F, which is taper-pinned to the 
shaft prevents end play. This design is 
bad, as the bush E wears bell-mouthed at 
the pulley end and the bending effect on 
the shaft to the pull of the belt on 
the pulley increases as the wear on the 
bush This 


bending and torsion on the shaft in trans- 


bushing & 


the 


due 


increases gives combined 
mitting the drive 

In the improved design, Fig. 2, these 
difficulties are overcome in the following 
manner: Following the same lettering it 
will be seen that the bush is prolonged 
and that the pulley runs upon its periphery. 
The drive transmitted through the 
collar G, which is secured to the pulley, 
The 


is 


and also taper-pinned to the shaft. 





operated by oil-fired locomotives 


and the squeaks seem to call at the same 
Looks queer. 
Last night assistant engineer 


time. 
Saturday 
told me his brother-in-law was a ventrilo- 


quist. I guess I was pretty easy. 
Saturday afternoon—Stranger called. 
Squeak at last definitely located. Two 


quarts of dirty oil were poured upon the 
squeak. ‘The cause of the squeak walked 
out of the engine room to buy a new suit 
clothes. He fix 
That’s what they all say. 


said he would me. 


o! 





It is stated that the oil used on railways 
in the United States as fuel amounted in 


1907 to 18,855,691 barrels, and it is es- 


timated that 13,593 miles of railway were 
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Different Views of Publishing 


Shop Information 


In the work of securing the right kind 


information 


ot periodical of this 


kind, information that shall be a real help 


for a 
to anyone interested in mechanical lines, 
many different phases of human character 
Most of 


are encountered. the manufact- 


urers of machines and tools used in the 
building of other tools have come to see 
that the best guarantee of accuracy they 


can produce, is to show their carefulness 

\ the tools 
in making and testing 
the 


is illustrated by 
and methods used 


in manufacture, 


their product. This leads more pro 


gressive to show freely their ways of do 


ing the work and te welcome any sugges 

tion that will make it even better. 
Others, who do not make articles that 

are likely to be largely used by readers of 


this paper, are also adopting the liberal 
plan of adding to the general fund of m« 
chanical knowledge in this way Chey 
also consider that if their methods are of 
enough general interest to be published, 
they are justified in referring to it as an 
evidence of good workmanship 

Chen there policy which is per 
fectly willing to w the outside of the 
shop or a general view of the interi 
which shows the usual array of lathes 
planers, etc., and which might answer fo 
a dozen other shops of the same general 
design, but of not allowing a single detai 
which gives an idea or suggestion to b 
printed. This is all the more difficult t 
understand because they are usually very 
liberal in taking visitors through the plant 
which means that those directly interested 
in the same lin nnot help knowing thet 
methods if they tried—and they never di 

This policy labors under the idea that 
direct injury would result from the pub 
lication of methods used, but this we be 
lieve is usually an erroneous idea as those 


who are vitally interested, probably know 


all about it already lo others, it simply 
broadens their field of general knowledge 
and contains suggestions that may help in 


b other 


ao no pos 


other ways as by being applied to 


ich can d 


sible harm to the originators 


Then there is the narrower policy, wher« 


it is freely admitted that no possible 
harm can be done in the way of assisting 
competition or injuring trade but which 
refuses any information because it is un 
able to see where a direct financial benefit 


will result 


This is sharply contracted by the policy 


which says “We secure many valuable 
ideas from the AMERICAN MACHINIST 
Someone originated them for his own use 


but gave up the information that it might 


help me and others. If everyone tried to 


keep all their ideas to themselves we 
wouldn't know as much as we do now, so 
I'm glad to help along when I can.” 

This, it seems to us, is the broad way of 
looking at the questi The advance in 
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American machine-shop methods has been 
largely due to the interchange of ideas that 
has prevailed. We do not ask anyon 


which 


to 
let us publish information would 


be a detriment to them in any way and of 


that, of course, they must be the judge 
We believe, however, that many mistakes 
are made in refusing publication to meth 
ods an& machines in the belief that they 
will be copied by competitors. As a rule 


the 


known | 


methods of one manufacturer are 


yy the others in that line in spite 


of much self-delusion to the contrary 
phase of the ques 


looked. We 


cases where credit for 


\nd there is another 


which is apt to be « 


ver 





device or machine or method has been 
given to the wrong party simply se 
they we t st to publisl to the 
world at large [he real originators of 
the device tur feel that t In 
fair and y th | It is re S as 
they hid their lig nder and 
refused t ve it published, t pul 
lished, 1 llow e¢ gh detail t given 
to imp t the minde ‘ 1e- 
cal publ 
Wi ] the gs 
t t W ] 1] | t S if 
ma vt hat m 
it de | ‘ ¢ ral 
Proposed Boston Branch of the 
Amencan Society of Mechani- 
cal Engineers 
| tor 
‘ ) =) I the pu 
se f sing ] i ling in 
Bos Os t t \ S ety 
\I bh ngine st t reading 
ld New ¥ K 
| ‘ < < e + ‘ + wi b 
‘ . eties l te 
7 1 sugges . st effective 
t I bling the n ers t 
\y S ] g ] g R 
vear e Jur 8. surpass pre 
vious rec Ss Che tot Ss 
sels built ring th ne iow 467 
with a gross tonnage of 614,216. It will be 
= tt f surprise t most Am cans 
¢ [ ted States nks . ; 
England the aggregate documented 
erchant shipping, wit! 5,425 vessels 
gross tonnage 7,365,445, as against the 1 
563 vessels, gross tonnage 18,700,537 f 
Great Brit Most of the large s} ipping 
‘ +1 c try < ried +} Gr > 
I kes in coastwis de the seven 
seas sé t t] { Ame Q 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
A,German Hobbing Machine 





Gear hobbing has become too well 
known to need any attention being called 
to the advantages of continuous cutting 
and indexing or the use of one hob for 


ich pitch. Ordinary single cutters can 


ve used if desired, but in that case an 
indexing attachment is necessary and is 
furnished as an extra, as very few re- 


quire it. This is one of the machines that 
has been successful in Germany and is 
being distributed in this country by 


Schuchardt & Schutte, 90 West 


street, 


New York. Fig. 1 shows the method of 
upporting a large gear, while in Fig. 2 
is shown the arbor support to eliminate 
ll spring and vibration when long 
string of blanks are being cut or the work 


extremely severe 
This machine is built in nine sizes, the 
llest, No 


6-inch 


00, cutting 7 inches outside 


liameter, face and up to Io dia- 
metral pitch, while the largest cuts up to 
18-inch face 
¥; diametral The first 
800 pounds and the last 37,000 pounds. All 


be used to cut plain, 


120 inches diameter, and 


pitch weighs 


the machines can 


spur, helical or spiral and worm gears 
as desired, and the growing use of spiral 
the 


gears opens a large field in line of 


gear cutting 


LATEST 


A substantial guard is provided for all 
the gears at the the machine, 
thoroughly protecting the operator and at 


side of 


the same time affording easy access for 
changing the gears for cutting spiral gears. 





A Handy Shop Transit 


full-fledged civil engineer 


\lthough the 


would consider this a rather crude in 

strument, it is all the essentials of the 

ransit that are needed in laving out a 

larg et f wor It sists of a 
r V1 | V¢ li Trew i neg 

é Ids ll telescop | 




















4 HANDY SHOP TRANSIT 


INFORMATION 


allows it to be swung around to any angle. 
lop of the telescope is a level for setting 
up the instrument correctly, no matter 
whether it is placed on a pier, a bench, or 
a step-ladder. 

Many uses will be found for this in al- 
most any shop where shafting is to be 
run or leveled up, as by setting the tran- 
sit level and sighting on targets held at 
the shaft 
to determine if it is out of line 


iny convenient distance below 


it is easy 


and how much. The telescope has cross 


hairs so that accurate sighting can easily 
and the 
enough to be convenient in every way. It 
is made by H. W. Brown, 63 Canal stre 
Waterbury, Conn 


be done whole thing is small 


A New Brazing Compound 


“Universal Fluxine,” a brazing compound 
made by the 
Company, Urbana, Ohio, has recently been 
put on the market to aid in the fusing of 
other The pieces 
be fastened any 


being Universal Fluxine 


cast iron and metals 
should 


venient manner, heated enough to insure 


together in con 
the free flowing of the fluxine and spelter 
the way. The 
recommend its use for brazing high-speed 
steel 


used in regular makers 


cutters to soft-steel bodies, as it 





- 


| 
| 




















FIG. I. HOBBING A LARGE 


GEAR 


FIG. 2 


USING THE SPINDLE SUPPORT 
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does not injure the surface of the steel 
in any way. After brazing, a 20-per cent. 
solution of sulphuric acid used as a pickle 
will remove the flux from the work and 
save files. Full directions are given and 
appear to be simple enough to be used in 
any shop. 





Tube or Spindle Drilling Machines 


Those who have attempted deep-hole 
drilling with ordinary shop tools know 
some of the difficulties that attend it and 
will appreciate the machines shown here- 
with, the 
The machine 


as well as the experience of 


builders in this connection 
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also having an oil groove to carry the oil 
under heavy pressure clear to the point of 
the drill. This keeps the drill cool and 
forces out the chips as they are cut. The 
work is run at a high speed and the ab 
sence of the center or noncutting web in 
the drill obviates all tendency to run in 
any way except a straight line. 

[he heads are driven independently so 
that either or both can be used as desired 
The central supports can be adjusted for 
the work in hand, and the hood on each 
From 
are at 


conveys the oil to the pan below. 


here it goes to the pumps which 
the head end of each machine, one being 
The carriages 


feed, have 


provided for each spindle. 


have both hand and power 

















F1¢ DOU BLE-HEAD 


has two spindles, is motor driven, and ts 
provided with all the modern appliances 
in this Although listed to carry a 
3-inch drill, they will handle holes up to 
, inches under favorable conditions. The 
work to be drilled is revolved by the chuck 
at the head of the machine, the outer end 
of the work being run in a bushing in the 


central heads, and these also carry a bush- 


line. 


ing for the drill so that it is always sup- 
ported at the start and makes it to 
enter. 


Cassy 


Special drills are used, as can be seen 


in Figs. 2 and 3, having but one lip, and 














TUBE-BORING MACHIN! 
automatic knock-offs, and the rate of 
power feed can be varied at will. The 
feed drive is controlled by the working 
spindles, and so constructed that an ab- 
normal resistance cuts out the feed and 
prevents breakage of drills. 


The drills have 
shown 


stepped cutting lips, as 
in Figs. 2 and 3, to break up the 
to remove them 
be readily 
shown in 


chips and make it ¢ 
by 


iSier 
oil pressure [hese 
the littl 


fixture 


can 
ground on machine 
Fig. 4, the 
trolled movement 
the drill against 


having a 
that keeps 
ar 


cam-con 
the face of 


1 grinds it 


ne 




















FIG. 2. END OF DRILL SHOWING OIL TUBE 


FIG. 4. GUN DRILL GRINDER 

















POINTS 


for securing the best 
[These are all made by the Pratt 
& Whitney Company, Hartford, Conn., 
who 


at tl e correct 
results 


have had years of experience along 


this line of worl 


Press tor Drawing and F orming 


Shallow W ork 





, r 

ntended ing the drawing g 

f shallow w 20 es . 

nd I it leep in 1/1I6-in « tec 

[he forming operat , 

ile pre s the neay . t S 
to flow r ( ned whi xplains 
why a pre f the coining typ 7" 

The dist colu cw 
han in g S. P 
notwithstanding t, the achi 5 
smaller d more act in ft 
ventional drawing ess , - 

f this nature is lly p ie The 
ram is forced upward by powerful steel 
toggles at the k +} 

a stroke of 2 S ‘ ssure ex 
erted | — : 




















DRAWING AND FORMING 


LOW W 


SHAL- 
RK 
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\n important feature is the spring-hold- 

and clamping attachment, shown on 
the top of the press. A number of heavy 
springs incased therein exert a total 


stec] 2 
pressure of 60 tons on a steel spindle or 
stem that projects centrally down through 
the head Chis 
the blank holder of a drawing press) may 
ram, 


stem (corresponding to 


have as much vertical motion as the 


but as shown in the engraving, is adjusted 


for I inch motion An adjusting wedge 
is interposed between the head and the 
upper part of the frame, the head being 
adjusted vertically by means of the bolt 
shown just above it which moves the 


and out An effective friction 


wedge in 


clutch connects the flywheel to the shaft 
when the treadle 1s depressed, the clutch 
being automatically disconnected at the 
end of the stroke unless the treadle 1s 
locked down he umns are solid 
eacl having ( ional nie ire ent of! 
x14 inches [he pres upie t 
space of 108x54 inches, 1s 110 inche ugh 
ind 2,500 pounds 
Combined Punch and Shear 
hi mn different fro the 
] mbinati 1 e punch 
is above th ‘ d also i rm 
f a reme ble e Ww de for 
one s1ze onl B n pui and 
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die are always kept in alinement as in a 


subpress, which has its advantages. The 


change from one yoke to another ts easily 
less time than 


and quickly made, taking 


the setting of a punch and die in the usual 
way. 

Both shear and punch have been placed 
at a comfortable working hight from the 


floor. On light work the punch or shear 


gearing, but for 


is driven directly by the 


heavy work the power is applied by a 

















COMBINED PUNCH 
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ratchet which applies increased power to 


the tool being used. The machine shown 


is 3 feet 7 inches high, occupies 12x25 
inches of floor space and weighs 800 
pounds. It will punch a 5%-inch hole in 


inch hole in 34-inch 
s-inch stock 
the Jannell Machine 


inch iron or a 1! 


iron, and shear a 6 inches 


It is made by 
Rumford, Me. 


wide. 
Company, 


Two German Boiler Making 


Tools 
These show two tools ef German de- 
sign for use in boiler making, Fig. 1 for 


cutting manholes, either round or oblong, 


and Fig. 2 for trimming up the boiler 
heads. ‘The first is an ingenious arrange- 
ment in which the cutting-head spindle 
works in a quill carrying the large gear, 

hile the small gear on the head itself 
travels around the large, stationary gear 


and operates a crank beneath which moves 
the tool block back and forth in the slide 

This 
that is 


and produces the oval shape desired 
inakes a very neat device and on¢ 
effective without being complicated 


The other machine is simply a large wall 


type vertical facing machine, with two 
arms and a center spindle soth are 
built by Wilh. Scharmann, Rheydt, Ger 


























FOR BORING 


MAN HOLES 


FOR 


TRIMMING BORING HEADS 
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Steam Hammers with Integral Anvil 


Among the many types of power ham- 
mers built at the Bement works of the 
Niles-Bement-Pond Company is the spe 
cial 8000-pound double-frame steam ham 
mer, shown herewith. This differs fre 
the usual large steam hammer in having 


ym 
the anvil resting on the hammer base in 
stead of being entirely separate as 
ally the case. 
in the center and to this is fastened each 
the double the 
mounted bolts shown. The frame is lipped 


is usu 


The base carries the anvil 


lec of frame by spring 


and thes 
tical 


movement due to the blow of the hammer 


over on each side of the base, 


eight heavy springs allow for any vet 


In addition, the two frames are tied to 
gether by the three rods so as to withstand 


any shocks that may be put on them 


AMERICAN MACHINIST 
They also make single-frame hammers, 
steam drop hammers, steel tilting ham- 
mers and the regular board-drop hammer 
belt 


with a drive 


Water Cooled Rolling Mill 


—EE 


This is one of a line of tools made by 


the Atlas Machine Company, Waterbury, 


Conn., for the special handling of fin 
sheet metals and wire. It is a small roll 
ing mill for very accurate work, has rolls 
6 inches in diameter by 2'4-inch face, and 


cools the rolls by passing water through 


them shown by the piping. This is a 


as 
good illustration of the heat generated by 
metal, as 


the rolls 


the w TK pK rforn ea in rolling 


most of the heat ce from 


mes 
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High-speed Radial Dnill 
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Personals* 


J. R. Detweiler has become district 


manager of the Buckeye Engine Company 


with headquarters at Wichita, Kansas. 

Joseph L. Pitkin has entered the employ 
of A. Klipstein & Co. as Southern repre- 
sentative, with headquarters at Atlanta, 
Georgia. 

Ervin G. Bailey, until recently connected 
with the coal department of A. D. Little, 
has become mechanical engineer with the 
Fuel Testing Company, Boston, Mass. 

William N. 
Fred Bacon & Co., has become vice-presi- 
dent of the Conveying Machinery Com 
pany, New York City. 


I’. Valtier, formerly superintendent of 


Stevens, engineer, with 


the National Elevator Company, is now 
associated with the Springfield Elevator 
and Pump Company, Hartford, Conn., in 
a similar capacity 
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vancement of Science, at a meeting re- 
cently held in Baltimore, Maryland. 

Edwin C. Thurston, formerly in the de- 
signing department of the Gould & Eber- 
hardt Company, has associated himself 
with J. C. Blair, expert toolmaker, and 
will conduct a general business for de- 
signing and building small, special machin- 
ery at Newark, N. J. Prior to his last con- 
nection Mr. Thurston was with the Brown 
& Sharpe Manufacturing Company for 
mere than I0 years. 





Fixture for Milling Crossheads 
By H. L. DEAN 


The fixture shown in the accompanying 
cuts is a rig that has given excellent re- 
sults in the milling of engine crossheads 
of the form shown, the surfaces to be 


milled being marked f. YX is half plan 
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gineering s e Bristol Engineering is rigidly clamped to the table of the mill- 
\ 1° ’ ’ 
Corporati lodg vas tormerly ing machine and which is slotted for the 
ected wi New York Car and angle plates shown in Fig. 2. These are 
k Compar a good fit in the T-slots, but may be ad 
Harris R. Greene, w has been ass justed transversely to suit the work. The 
ite with the Parsons Manufacturing front angle plate is left off in Fig. 1 for 
ompany, recently joined the Alberger clearness \ taper pin slightly shorter 
Condenser Company, New York City. and than the width of the er sshead is placed 
will act s engineer in the body and through holes in the angle 
tis Bendi ; d wit plates and pin a close-fitting bolt is passed 
Weber Gas Engine ( vy, has re- to draw the parts together 
! he tpt , Buckeve | ' In operatio1 the mandrel is scre wed 
( Sal ( , into the hole for the piston rod and the 
I é IK ( jack A pl ice d he neath it to le vel the work 
, é = when the two flat surfaces may be finished 
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cuts and that the crosshead is not removed 


from the fixture until finished. Such a 


procedure gives excellent results on large 


lots of crossheads, reduces to a minimum 
the time required for fitting the shoes and 
insures interchangeable parts. 

The fixture may be made to accommo- 
date a wide range of sizes, the only extra 
parts needed being the taper pins and the 
mandrels for the different types and 
sizes. By grinding the outer ends of all 
the mandrels to exactly the same diameter 
the setting of the jacks need never be dis- 
turbed after the tirst adjustment. 





Forthcoming Meetings 


The Foundry and Manufacturers’ Supply 
Association, convention, Cincinnati, Ohio, 
week of May 17 

American Society Mechanical Engineers, 
semi-annual meeting. Washington, D. a 
May 4-7. Calvin W. Rice, secretary, 29 West 
Thirty-ninth street, New York City. 

American Foundrymen’s Association con 
vention, Cincinnati, Ohio, May 18-20, head- 
quarters Hotel Sinton. Richard Moldenke, 
secretary, Watchung, N. J 

Railway Master Mechanics Association, 
annual convention, June 16-18, Atlantic City, 
N. J. Jos. W. Taylor, secretary, Old Colony 
building, Chicago, III 

Master Car Builders Association, annual 
convention, June 21-23, Atlantic City, N. J. 
Jos W. Taylor, secretary, Old Colony build 
ing. Chicago, Ill. 

National Machine ‘Tool Builders’ Associa 
tion, spring meeting, May 25-26, Milwaukee, 
Wis., headquarters, Plankington house. P. E 
Montanus, secretary, Springfield, Ohio. 

American Society of Testing Materials, an 
nual meeting, June 29, July, Atlantic City. 
N Edgar Marburg, secretary, University 
of Vennsylvania, Philadelphia, Penn. 

American Supply and Machinery Manu 
facturers Associition, joint convention with 
Southern Supply and Machinery Manufac 
turers Association, Chattanooga, Tenn., May 
5. 6. 7: headquarters, Hotel Patten. 

National Supply and Machinery Dealers 
Association and American Supply and Ma 
chinery Manufacturers Association, joint 
convention, Pittsburg. Penn., May 12-13-14, 
headquarters Fort Pitt hotel. A. T. Anderson, 
secretary, Wade building, Cleveland, Ohio 

American Hardware Manufacturers As 
sociation, joint convention with Northern 


Hardware Jobbers Association. Pittsburg 
Penn., June 9-11, headquarters Hotel Schen 
ley F. DT. Mitchell, secretary, 309 Broad 


way. New York City 


Business Items 


Among the recent orders received by Tate 
Jones & Co., In¢ general offices, Pittsburg, 
Penn., is an extensive one from the Erie Forge 
Company, Erie, Penn., for fuel oil burning 
equipment for use in open hearth furnaces 

rhe Carpenter Steel Company announces 
the appointment of Russell Dale, formerly 
sales manager of the Celfor Tool Company, 
as Chicago representative, with headquarters 
in the Commercial National Bank building, 
Chicago, Ill. 


Cleveland Automatic Machine Company reports 
that its business exceptionally good rhe 
orders received in February and March have 
been nearly normal The business has come 
almost entirely from this country—all sections 
of it east of the Mississippi—very little having 
been received from abroad. This company has 
given positions to a number of additional ma- 
chinists and toolmakers in the past six years 
and states that prospects for the future are 


very bright 
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Business Opportunities 


The E. Q. Smith Chair Company, Evansville, 
Ind., will erect new plant. 

The Dayton (Ohio) Motor 
will erect a new six-story factory. 

B. D. Tillinghast, McDonald, Penn., will erect 
a new machine shop and foundry. 


Car Company 


The Canton (Ohio) Enameling Company will 

build a new plant to cost $40,000. 
The New Haven (Conn.) Clock 

will erect a new five-story factory. 


Company 
The Weatherly (Penn.) Foundry and Machine 
Company will erect a steel foundry. 

The American Pulley Company, Philadelphia, 
Penn., will build a one-story factory. 

The Ohio File Works, Niles, Ohio, will enlarge 
plant and install additional equipment 


Furst Bros. Company, Baltimore, Md., will 
build a $100,000 picture-frame factory. 
The Bay State Brass Company, Hayden 


ville, Mass., will make additions to plant. 

The Susquehanna (Penn.) Metal Manufacturing 
Company will build a three-story addition 

The Babcock Electric Carriage Company, 
Buffalo, N. Y., will build an addition to plant 
— The Ferro Machine and Foundry Company, 
Cleveland, Ohio, will erect a new machine shop. 

The Ontario & Western Railroad Company 
is to build a new repair shop at Oswego, N. Y. 

The Tuttle Hay Press Company, Kansas City, 
Mo., will erect new plant to replace present one 

A new roundhouse will be erected by the 
Reading Railway 

The Chicago 
is preparing to Db 
Ill. 

The Perry-Fay 
manufacturing screws, et< 
of plant 


Company, at Pottstown, Penn 


Burlington & Quincy Railroad 


lild new roundhouse at Sterling 


Company, Elyria Unl0, 


is to double capacity 


rhe plant of the Car Leather Company, Sale 
Mass was destroyed by fire Loss ibout 
$200,000. 

rhe Pratt-Lo Company, Santa Clara, Cal 

ll build an addition to cannery to be sed 10! 


The Be ‘ ) Axle Company, Davenport 
Wa has iet contract for the construction of 
Tee 4 1o 
I he Gordor Net Auto iti St ec Ey 
(;,ate Compa s to ove to Ra oO ‘ 
ew plant will be ere ed 
Ihe Gardner! Harve Pape Co ipal Nl ] é 
town, Ohio, recently organized. will ere 
at a cost of about $250,000 
rhe Elyria Ohio Iron and Steel Compa 
| 
is erecting an addition to finishing department 


which will double its capacity 
rhe Muncie Ind Wheel and 


pan will put up a new factory building 


Jobbing Con 


nanufacturing automobile wheels 


\ idditional building ill be ere é 
ol t Philadelphia Leathe Wi 
I lesbu Oo cost bo $20,000 
L he he » Machine and Foundry Cor | 
H iest Miss spend about $1 nv 
1dditional a re ind om 
Ihe tn pia 0 t Ha va NM ( 
Nacordoche le is les 
e, entali i 1088S Of Ove § 100.000 
The West End Manufacturing Co 
lacoma Wa vill erect re 
I t 10 al i ring isl doo 
The Gilsor Manufact I Comp | 
W ishingtor W is plannit oO exte i ) 
and also to erect an additional testin oo 
rhe Portland Ore Railway I 


Power Company is to erect a large central plant 


to take the place of the present three shop 
The United States Machine Compan of 
Detroit, Mich building ice and old-storage 
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machinery, will move to Angola, Ind., where 


new plant will be erected 

The Carlyle Johnson Machine Company, Hart- 
ford, Conn., will remove to Manchester, Conn 
where it will occupy the plant formerly operated 
by the Eastern Biscuit Company 


The Syracuse, Lake Shore & Northern R. R 
Co., Syracuse, N. Y is having plans made for 
a car house and machine and repair shop. Wil- 
liam B. 

Ihe Illinois Traction 
Ill., is to erect a wood mill, 
other buildings at the shops in 
woodworking machinery will be installed 


tockwell is general manager 
Company, Champaign 
and 


New 


brass foundry 
Dacatur 
It is announced that a new boile1 
be built at the Brooks 
Dunkirk, N. ¥ to 
that $100,000 expended in 
and making other improvements at plant 
The Vulcan Iron Works, West 
building and cement 


shop 1s to 
Works, 


$300,000 


Locomotive 


cost about and 


will be enlarging 


Pittston, Penn 


mining mill machinery 


has just completed erection of new machine 


The old 


} 
shop 


machine slfop is to be equipped for 


‘ 


the manufacture of conveyers, elevators. hoi 
ing cages, tanks, et 
rhe Isthmian Canal Commission, Wash 


ngton, ID. C.. wi receive up to 10:30 a.m 


April 26, proposals to furnish during the 
fiscal year ending June 30, 1910, the follow 
ing Hose, packing, rubber valves, gaskets 
rubber belting, ete as per Circular No. 501 
rhe Isthmian Canal Commission, Washington 
D.C vill receive bids up to 10:30 a.m April 
19, for steel rails, frogs, angle bars, tie plates 
track bolts and spikes, rivets, bolts, nuts lair 
iron and steel pipe, boiler tubing, steel, brass 
and copper tubing, babbitt metal copper, bronze 
brass, etc., as per Circular No. 499 
rhe Isthmian Canal Commissio Washingto 
D. C., will receive bids up to 10:30 a.m., Ap 
21, for centrifugal p steel and ) isting 
steel forgings, tool stee bing, pipe a f 
valves, bolts, rivets, scré pulleys, grease cups 
oilers, governors jac iris, punches, saw 
files, forges. grease. et is I ( ilar Ne ne) 
W. G. Branghan is resigned the supe 
tendency of the American Sheet and Tin Plats 
plant at Chester, W \ n order to take charge 
of a me plant to be erected by an independent 
oncern about to be organized rhe Sinclai 
ari nea Hollida Cove Hanco ount 
W. Va., has been secured a ite tor the new plant 
The Pressed Ra oO Co oO Arne 
i hee noo é er é s of Pe 
s $1 000 « bsort 
} Pressed |] ( Ne Je t 
rporatik IT he é oO é ‘ 
i ‘ t t T 0 t ¢ ) 
1 aiso € ive mal e oO boile 
il eating t W 
iTice ire in P 
rt Elgi rool We I I 
( lit 
Ss T} iS 
1 I 
re ‘ \ 
$10,000 and 
september 1 I 
I N Dey ~ 
\ { \W | t 
) \ iH 
) i \ 
sche { ‘ ‘ 
1] 
1137 ‘ ‘ M 
Ssteu oo ‘ t ae ‘ 
0 e ell 


5! 
New Incorporations 


& Whittemore. Inc., New York, to 
Capital, $100,000 
Whittemore 


Parsons 
manufacture paper, pulp, et« 
Incorporators, N. H. Parsons, H 
R. Van Name 

Clark Machine and Foundry Company, 
lin, Mass., incorporated to manufacture machin- 
ery of all $60,000 L P 
Gifford 


Frank 
kinds. Capital 
president 

Roundy Manufacturing Company Boston 
Mass., 


farm 


manufacture and sel! 
implements Capital, $25,000 
ators, T. H. Keith, E. L. Roundy 
Chicago Steam Specialties Company 
lll., has 
machinery Capital 
I P Packard 4. Jackson, | P 


incorporated to 
h 


Incorpor 


Chicago 


been incorporated to manufacture 


$100,000 Incorporators 


Leffingwell 


Chicago Automatic Selling Company, Chicago 
Ill nceorporated to manufacture automat 
vending machines Capital $200,000 In: or 


Scott, C. P. Wurtz 
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Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT 

Good superintendency wanted by live pro- 
ducer. Now employed Box 116, AMER. Macu. 

Mechanical Drafisman—First-class man_ on 
both large and small machine designing; eight 
years’ experience. Will go anywhere. Box 
99, AMERICAN MACHINIST. 

ILLINOIS 


Adding machine expert, A-1 toolmaker and 








foreman desires change; age 30; present po- 
sition, 5 years. 30x 117, AMER. MACHINIST. 

Young man having 10 years’ experience 
designing machinery, would like position as 
demonstrator and salesman, at Seattle Ex 
position. A-1_ references. “F. H.,” 4233 
Prairie Ave., Chicago. 

Man with considerable experience as tool 
maker and tool draftsman and at designing 


machine tools and special machinery for 
manufacturing purposes wants work in this 
i 118, 


AMERICAN MACHINIST 


ord, is open for engagement as works man- 
ager with full responsibility and can deliver 


the goods. Box 865, AMERICAN MACHINIST. 


PENNSYLVANIA 
kinds 
work; 
handle 
115, 


training on all 
in sheet metal 
who could 

position. Box 


with broad 
experience 


Toolmaker 
of tools, long 
also experimental work, 
men to advantage, wishes 
AMERICAN MACHINIST. 

Advertiser, 33 years of age, an expert tool 
and die maker, who has spent over 12 years 
studying methods of production in almost every 
line of light interchangeable machine industry, 
desires to put his knowledge into practice and 
invites correspondence of firms having a vacancy 
for a first-class toolroom foreman, general fore- 


man or superintendent. Anywhere in the 
U. 8S. A. Box 107, AMERICAN MACHINIST. 
FOREIGN 
Man, 42 years of age, with 15 years’ ex- 


perience as works manager, and 6 years’ foreign 
sales manager, desires position as latter at 
London, with A-1 American engineering firm, 
Thoroughly familiar with English and Conti- 
nental business; up-to-date hustler. Box A. 3, 
AMERICAN MACHINIST, 6 Bouverie Street, 
London, E. C., England 





April 15, 19009. 


toolmaker who under- 
making of drawing and 
stamping dies for medium size work. Tools 
for monitor and automatic screw machines. 
In applying give age, experience, references 
and salary wanted. Address P. O. Box 643, 
Detroit, Mich. 


Wanted—Foreman 
stands designing and 


MISSOURI 


Wanted—Strictly first-class men on Norton 


or Landis grinder; must be able to earn $25 
or more per week on shaft work. Box 109, 
AMERICAN MACHINIST. 
NEW JERSEY 

Wanted—-Hammersman: must be skilled on 
heavy forgings; steady work for a reliable 
and sober man. Address, stating experience 
and wages expected, “E. L. S.,"" AM. MACH. 


In our rapidly growing business of the manu- 
facture of a well known article, we always 
have openings for draftsmen and toolmakers 
on small tools, jigs, sub-press dies and special 
machinery. We invite applications from first- 
class men on this kind of work. Box 884, 
AMERICAN MACHINIST. 


NEW YORK 
A first-class Jones & Lamson turret 


Wanted : 
Shepard Electric Crane & 
i = 


lathe operator. 





























line. Technical and _ reliable. Box 
AMERICAN MACHINIST. Hoist Co., Montour Falls, 
MASSACHUSETTS H ] W d Wanted—Mechanical draftsman for detailing 
, : an racing. Give experience and wages eX- 
Englishman, 26, married, alert and ambi- eip ante me He “ Box Bg Be ot acomraet. 
tious, seeks post as tool designer or assistant mde , F 
ouvecintondaes Good mathematician and prac = f Wanted—Steel salesman. One able to dem- 
tical 00d mathematician and prac- Classification indicates present address oj onstrate high speed tool steel and with shop 
ical mechanic. Executive ability. Enterpris-  gdyertiser, nothing else. ate RiEN speer og ferences and salary 
ing firm preferred Box 103, AMER. MACH. . a. Apply — references ¢ ' “i 
ee - c O7. / : ‘HIN \ 
Wanted—Position as chief draftsman with CONNECTICUT ox Us, AMERIC — re 
small firm or assistant to chief with large firm, Wanted—Mechanical draftsman for jig and Wanted—Competent man with rege ath 
manufacturing medium weight machine tools fixture work. Box 77, AMERICAN MACHINIST. as speed bess snd — Pa xperi- 
. .r oa . . sadlanmaae ; re syste Apply, stating age, experi- 
or other machinery. Good designer = with Wanted—First-class toolmaker on jig and _eparagapees-d sy om. App y. + ee MACH 
executive ability. Age 30. Box 86, Am. Ma fixture work. No other need apply. Box 76, S&C, salary desired. Ox 105, AMER. } 
AMERICAN MACHINIST Wanted—-A thorough up-to-date man accus- 
MICHIGAN . : , a and syste 
INDIANA tomed to tool stores departments and systems 
Situation Wanted—As superintendent ot * 4 a aoe for plant of 1000 employees. Apply, stating 
shop manager; 20 years’ experience manu anted—-A-1 man for foreman drop forge age, education, salary expected. Box 106, 
facturing small interchangeable parts. Thor- ‘“epartment of 10 board and et hammers.  AMEpRICAN MACHINIST. 
oughly understand shop organization, cost Addn ‘ee salary eee — Blacksmith wanted for machine blacksmith- 
SY 8s, etc. ‘an produce ie maximum a . ‘ . , . : a - , gener ressing and tempering for 
svstem t Car i th t Caress anufacturers care MER : ACH ing, general tool dressing an I f 
the minimum cost Am an expert on all kinds Wanted— Large automobile manufacturers Jarge factory. Must have experietice. Must 
of piece work. Am 3S years of age and married. want general foreman for machine shop em- pe able to learn modern methods and to handle 
At present employed, but desire to make a change; ploying 500 men. State _, experience, _Salary, alloy steels. State fully age, education, experi- 
good reasons given. Can furnish best of refer- reference, etc. Address Automobile, care ence, where worked, references, how soon could 
y . = £0 onywhare if salary is right. AMERICAN MACHINIST. take’ position. Apply Adriance, Platt & Co., 
OX 48, AMERICAN MACHINIST MARYLAND Poughkeepsie, N. Y. 
NEW JERSEY Wanted—Several draftsmen who have had PENNSYLVANIA 
5, Draftsman and first-class all around mechanic, roy oy yg Rp eg Wanted —First-class gas engine draftsman, 
25, With nine years’ shop experience and four designer. Box 98 Amenican MACHINIST one with steam engine and good shop exper!- 
years as superintendent designer of special 5 . — * : _ ’ ence preferred. Box 110, AMERICAN MACH. 
ps Wishes position where he can make MASSACHUSETTS Wanted San for oftice of contract machine 
ak. ae ee al knowledge Box 113, Wanted—Practical gear cutting expert on shop Must be able to make estimates and 
d } ‘ " . ag, . 7 ™ . "a 
MACHINIST all classes of gear work. State age, experi- show profits. Box 108, AMERICAN MACHINIST 
NEW YORK ence and wages expected. Box 111, Am. Macu. 
, . ‘ e = . . RHODE ISLAND 
Mechanical engineer, college graduate. 10 Wanted—An_ assistant to uperintendent ae , 
years’ experience in shop and office, desires @2d general manager in a large gear jobbing Wanted—A first-class mechanical draftsman 
position as manager or chief engineer of large SOP. Must be experienced in mechanical experienced on hoisting machinery. Le- _— 
plant involving complicated machinery or rk, technical and practical; also up-to-date state age, experience and salary expected. 
processes. Good executive Address “Intri- ©, Modern methods. State age, experience Box 78, AMERICAN MACHINIST. 
cate,”’ care of AMERICAN MACHINIST and salary expected. Box 112, AMer. Macn 
As superintendent, have wide experience Wanted—A designing engineer familiar with 
with large concerns on fine interchangeable ™odern high and medium speed steam engine 
work; 22 years experience have ability hon- practice; must be able to show a satisfactory) 
esty and sobriet Box 114. AMER. Macu experience and refer to a successful practice or a e 
Wanted—Positior | on not less than three years with a standard 
machine or “ ; ld ac wo: of milling concern, A knowledge of economical manu- 
‘ aS \ l . . rig 
Have had six ~ experi a eo facturing methods for quantity production Valuable Canadian Patent—-On labor-saving 
i i s vears’ experience ame an give sire ' — gee nea ; ¢ asta 
the best of references Box 95 AMER Mac " desired Box 102, AMERICAN MACHINIST machine being rapidly introduced in the United 
Meachetiunt ouidia , j Wanted—A general foreman familiar with States. Reynolds Machine Co., Moline, Ill. 
chi Ci enpinee! W “ ; “3 > Ps y i 
building steam engines. saeieain Games Be modern practice in high and medium speed Air Compresso! Ingersoll-Sargeant 10x10x10, 
compressor eee I : 6 e 6 engine construction; must know how to get class F, steam driven, 100 Ibs. air pressure with 
' nachinery, wishes position oO best efficiency from up-to-date tools and equip- 100 Ibs steam. 125 ft capacity per minute at 
chief engineer or general superintendent Box , inlv suct | ts will be red - ag ge ape + 
93, AMERICAN MACHINIST ment. Only such applicants will be considere¢ 150 rpm. First-class running condition (cost 
see : as can show an executive experience of not $800.00 Price $450.00 net J Paxson 
A competent man 35 years of age, with 15 less than three years with an up-to-date manu- Co., Philadelphia, Pa 
yeal experience in machinery and supply facturing company Familiarity with modern i : ‘ . 
trade in New York, desires position with manu factory systems necessary Box 101, AM. Macu ; For Sale—The American rights of an inven- 
facturer or merchant as salesman or purchasing MICHIGAN oe — r required -* ‘ee en _— 
agent Address “ Vigilantia,’’ Box 53, Am. Ma : Way an ramway system ver ; icenses 
‘ Wanted—Machine-shop foreman with wide granted to manufacturers in Great Britain 
) ‘ 
OHIO experience in modern shop practice to handle rhe English patent has been purchased by 
kngineer of established reputation, wide and direct 150 men. Plant located in Middle the well-known firm of Messrs. Vickers, Sons 
experience apprentice to works manager, in West building heavy sawmill machinery. & Maxim, Ltd For further particulars apply 
ti’ ate knowledge of best shop and achine Man with technical education preferred. Box ‘E ." care Messrs. Marwick, Mitchell «& 
teol practice on heay work, gilt-edged re¢ 10, AMERICAN MACHINIST. Co., 79 Wall Street, New York. 
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PAGE PAGE PAGE PAGB 
Abrasive Material | Co 85 American Tube and Stamping Baush Machine Tool Co.3d cover] Blaisdell Machinery Co . 89 
Acme Machinery Co 112 Co. ....123 | Bay State Stamping Co 108] Blanchard Machine Co. 110 
Adams ¢ O... .. 96 | American Wood Working Ma Beaman & Smith Co...15 and 90] Bliss Co., E. W.. eee + 20 
Albro ( lem Elevator Co 97 chinery Co.. 108 secker Milling Machine Co. 23] Blount Co., J. G , 1035 
Almond Mfg. Co., T. R 90 | Armstrong-Blum Mtg. Co. S1 Bemis & Call Hardware and Boker & Co., Hlermann. . OF 
American emery Wheel Wks. S4 Armstrong Bros. Tool Co. 22 Tool Co.. : ares 80] Boston Gear Works.... ~. 
American File Sharpener Co. 88 Automatic Machine Co. 120 jesly & Co., Chas. H.. ...121] Boston Saw & Tool Co.. _ 
American + a Furnace ~e 105 tetts Machine Co.. 6] Bradford Machine Tool Co.. ° 
American Pulley Co. ae Saker Bros 118 Bignall & Keeler Mfg. Co. 80] Bristol Co... ...4th cover 
American Specialty Co . 117 Barnes Co., Wallace... 108 tilgram, Hugo.... «ees ee Gls Bc Ba vs tc scewe 9v 
American School of Corres - Barnes Co., W. BF. & John. 14 sillings & Spencer Co ...119] Brown & Sharpe Mfg. Co., 
pondence. 3 81 and 87 Barnett Co., G. & H. .... 40 | Birdsboro Steel Foundry & 74. 75 and 4th cover 
American Tool Works Co 8 | Bath Grinder Co.. ; 69 Machine Co.. ...117] Brown Hoisting Mechry. Co... 92 
* 














April 22, 19009. 


AMERICAN MACHINIST 


637 


Record-breaking Engine Building 


A 36x72-inch Heavy-duty Corliss Engine Was Completed in 30 Days 


. 


from Receipt of Order by the Mesta Machine Company of Pittsburg 





EDITORIAL 


On February 24 last an order was placed 
with the Mesta Machine Company, of 
Pittsburg, Penn., for a 36x72-inch, heavy- 
duty, left-hand, Corliss, 
straight-line-valve Thirty 
later, on March 26, the huge engine was 
completed—an achievement in rapid ma- 


horizontal, 


engine. days 


chine-building of which the constructors 
Referring to the ac 
Fig I 


can well be proud. 


ccmpanying halftone engravings, 
shows this engine complete with the excep 
tion of the flywheel, which is dismantled. 

The total weight of the completed en- 


gine is 400,000 pounds, of which one-half, 


or about 200,000 pounds, is in the heavy, 


better idea of the magnitude of the feat, 
we will consider the molding, casting and 


machining of the larger pieces in detail. 


THe BEpDPLATE 
No suitable bedplate pattern was avail 
able. Thus it was necessary to make a 
new one entire—this for a casting that 
weighed 105,000 pounds The time for 


making the pattern ready to mold was 70 
hours; the completed pattern was deliv 
ered to the foundry on February 27 
Molding was finished and the casting was 
peured on March 8; four days later, on 


March 12, it was stripped, pulled from the 


CORRESPONDENCE 


2, and a rolling-mill bedplate at the right 
Also in Fig. 3, at 
farther corner of the shop, and somewhat 


in Fig. 3 the extreme 


indistinct, is the finished cylinder as it 


awaited erection. 


tHE FLYWHEEI 


The most difficult part to produce in the 


allotted time was the flywheel. It is a 


30-foot 10-segment wheel, with an 18-inch 


face and a 29-inch bore; total weight, 100 


was available, but, of course, 


ad to be molded 


\ pattern 


t the 10 segments, it } 

















FIG I 


30-foot Without an organiza- 


tion well trained to all the steps of heavy 


flywheel. 


machinery building, the casting, machin 
ing and erecting of such an enormous 
weight of material would have been im- 
possible in the brief space of four weeks 
and two days, or, say a calendar month 
The occasion of this rush was caused 
by the wrecking of the engine driving the 
28-inch sheet mill of the Phillips Sheet 
and Tin Plate Company, of Clarksburg, 
W. Va. 
weeks’ time from the date of the order 
this time was bettered some three weeks 


Delivery was asked for in eight 


as the record shows. In order to give a 


\ 36X72-INCH 


CORLISS ENGINE BUILT 


the 
19 days after re 


sand, cleaned, and delivered to ma- 
chine shop on March 15, 
ceipt of order. The machine shop finished 
its share of the work on this piece in six 
days, sending the finished bed to the erect- 
ing floor on March 21, or 25 days from 
the date of starting 

show this bedplate in the 
In Fig. 2 the New- 
the holes 
for attaching the Fig. 3 a 
Morton draw-cut shaper can be seen ma- 
chining the main bearing. In passing, it 
section of a 600 


Figs. 2 and 3 
process of machining 
ton boring machine is drilling 


cylinder. In 


is interesting to note a 


ton steel mixer in the foreground of Fig 


COMPLETE I 


N 30 DAYS 


10 times [wo flasks were used and th 
10th segment was delivered to the machine 
shop on March eleven days after c 


job 
each segment was eight hours, or 8o hours 
for the lot. All of this 


machine. One 


mencing the The planing time for 


work was done 


] required 


on one gay was 


to assemble the wheel on the floor prepa: 
atory to drilling and reaming for the taper 
Fig. 4 the 


['wo portable radial drills 


hub bolts. In wheel is shown 


thus assembled 


are in use on the drilling and reaming 
perations; 170 hours were required. The 
necessary taper bolts were ten 24x3 

inch and twentv 20x32 inch, indicating the 
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MACHINING THE ENGINE BED-PLATI DRILLING THE CYLINDER HOLES 


Ht MAIN BEARIN( 
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size and length of the holes that were 


machined 
Then 


of the 


boring 


followed the dismantling 


wheel, assembling of the hub, the 
of the hub, assembling of the entire wheel 
in the pit lathe and turning. Three days 


the wheel was com 


after 


were spent in turning; 
25 days 


pleted on March 21, receipt 


of the orde1 
As an incidental item the prisoners for 
the wheel—3o0 in number—are of a 5x6 
inch section and 36 inches long. Fig. 5 
assembled wheel in the pit lathe 


shows the 


during the operation of turning 


CYLINDER AND SHAF1 


was remodele 


r pattern 


I 
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ciety of 


Western I 


ent 


days later, on March 23, the tinished the Engineers’ 
shaft weighing 24,600 pounds was deliv sylvania and other guests during Saturd 
ered to the erecting floor, thus as it turned afternoon, March 27. Disassembling then 
out, the shaft delayed the work of erect ) plac ind on Monday, March 29 
ing for thre davs:; otherwise, the en loaded on e freight cars, it left t 
viable record of 30 days from order t \lesta d. On April was delivers 
completion of this large engine might have at its destination, Clarksburg, W. Va., a 
been reduced to 27, or by 10 per cent erecting 1 ice began on the followi 
\ few of the dimensions of this sh day Phis ould take about eight d 
ire: Center to center of main bearings ) t \ tal of 45 days f1 he d 
feet: main bearing, 23x42 inches tl { ntil ready for ‘ 
bearing, 22x40 inches; diameter ot vw 
seat, 29 inches. On the shat re 7 
t WEI RA ; 
the cast-steel crank disk, the wheel 
and the ist-steel coupling These tl ower ratings ot an 
parts show 1n fig. 1 nterest lL hese i nl ly 
The other parts caused no especial w t f t 

















F i¢ rt 
for the cylinder casting ot s el 
(his remodeling consisted in leng 
36x 48-inch pattern to the 36x72-inch 

quired [he casting trom this rem 
patter reached the machine shoy 

March 6 ifter an elapsed period 
days, and it was entirely complet 
cluding the lagging, on the 13tl ir 

| k be fore erecting <¢ 


than a wee 


The main shaft proved to 


d, 


11] 


more 


} 


f delay The steel firm from whicl 
shaft forging was ordered did not 
delivery until three days after the 
of their promise, or on March 17 


ynmenced 


be an element 


i the 
make 
date 


Six 


NING THE ENGIN! HEI ‘k 
Tr Misia itl il v t | 
valve gear and gov were all finis 
“Mp me 
Acc ) SH 
\ll of the parts were read { 
m March 23; the delinqnent w 
main shaft. as we have mentioned 
On the following Friday, March 26, the 
engine was ympletely assembled, as 
It was then held for one 


shown in Fig 
viewed by invited members 


day to be 


nder the 


+} 


with three-quat 


rsepower! 


} 


ipove 


rte 


rs 


would be 


i he 
wreé i! thy RY ill \ 
| speed 1 e 30 lut 
‘ wit t re 7 
med mdition 7O 
MnuU in average speed tor 
this typ when used for yrdi 
yurposes, with 150 pounds 
f steam and one-quarter 
ated horse-power would bh 


ibout 


3500 
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. one > This is oO acct of the TABULATED RESULTS OF TEST. 
Horsepower of Group Driven ne time. Thi i n - yunt of the ee 
~harac O rk g necessar 
Machine Tools character of the work, it being necessary Power required to start machines from 
to take many small cuts and to reset the ek ee MS ELLE EA 31.350 


work, each cut and each resetting of the Power required to run shafting light.... 7,700 


By Geo. H. ScHAEFFER work causing a shutdown to that particu- Power required to run all machines with- 
, ° * d L 


: . — eaeligt Out Cutting ......ccccece peséebeenaeceees 10,800 
a lar machine. Instantaneous readings were« scene Wadia 4 ie tae cana aaa 
taken every few seconds for an hour and AE i REE SEEN ade a 
The following is a description of a test the average consumption was 9650 Watts; Power required to run machines under 
made some time ago on a group of new per cent of full load, 40.7 normal working conditions ............. 9,650 
machine tools, belted to new shafting and Next the efficiency of the motor was Power lost in motor wader normal work- 
. . : ‘ ie GD ovinca ie eccekttecinssxdbeans 1,590 
driven by a new motor. In fact the con considered [he friction, windage and power aateiey ued te semana wetel 
ditions were ideal and the test was mad stray power was 075 Watts lo this was under normal running conditions .... 425 


under actual running conditions: 





ARRANGEMENT OF THE MACHINES 


The machines are arranged in a line and 
belted to shafting [he shafting is 3 
inches in diameter, 180 feet in length and 
supported by 19 hangers. The motor is 
belted onto the shafting for flexibility, Th« 
motor is at one end of the shafting. The 
rating of motor is 30 horsepower, making 
600 revolutions per minute at 220 volts 





taking 112 amperes direct current. The 
group of machines consisted of: 3 slotters, 
6-inch made by Bement-Miles; 2 millers, 
4B made by Becker-Brainard; 2 millers, 
5B made by Becker-Brainard; 10 millers, 
3 made by Shipley; 2 millers, 4 made by 
Shipley; 2 shapers, 16-inch, made by Be 
ment-Miles; 2 shapers, 16-inch, made by 
Shipley; 1 grindstone 3 feet diameter, 4 
inches thick. 

Electric meters were connected so that 
the power taken at any moment could be 
read The object of the test was to get 
the total power consumption for all con 


ditions of running 


PowER REQUIRED TO START THE SHAFTING 


In this test'all of the machines wer 





on the off position and the motor and 
shafting were started from rest and brought 
gradually up to full speed. The maxi 
mum power consumed was at the point of 
starting and reduced gradu lly is the 
motor came up t I | 
Maximum power Per cent. of full load 
consumed, of motor 
31,350 watts. 125 


After bringing the shafting up to speed, 
all the machines being on the off position 





the power consumed by motor and shaft 


ing running light was 7700 watts; per 
cent of full load of motor 31.3 
All the machines were next turned on 


and run at full speed All the machines 





were running light, however, no actual 


work being done. The total power to run ; ae ee 
. FIG. 5. MACHINING THE ENGINE FLYWHEEL—TURNING 
shafting and all the machines light was: 
10,800 watts ; per cent. of full load, 43 added the copper loss in the armature and culate the exact amount of power us 
The next step was to get the total power fields. The minimum efficiency occurred to shear off the metals This was work 





consumption for the group when all ma- at the lightest load, and that is when only out theoretically and results are useful 
chines were running and actually cutting. shafting runs light [his efficiency is comparative results only. The feed, det 
Each machine was put into service and &o per cent. Maximum efficiency is at of cut and grade of material and rate 
total power was 11,850 watts; per cent. maximum load or when motor and shaft- cutting were ascertained for each mach 
of full load, 48 ing are brought up to speed from rest. running at the time of the test. With 

The next step was to get the power This efficiency is 91 per cent. The effici- data and the shearing stress for the diff 
consumption under normal running con- ency under normal running conditions is ent materials we calculated energy useft 
ditions Ordinarily about half the ma 83.5 per cent expended at the tool Under ordin 


chines are cutting or doing work at any It was then thought interesting to cal running conditions, with half the machi: 








u 
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cutting this amounts to 420 watts. The 
total power consumption under these con- 
ditions is 9650 watts, so that the amount 
of energy actually used at the tool point 
is a very small percentage of the total 
output, 
420 
"9650 


‘ 


X 100 = 4.35 


per cent., actually. 

The tabulation shows the comparative 
results and the distribution of the power 
in watts in the different operations. This 
shows the power used to start the shafting 
from rest, to run the shafting light, to 
run the shafting and machines without 
cutting, to run all machines cutting, also 
the power required to run machines under 
normal working conditions. 





The Landgraf-Tumer Alternating 
Impact Machine 





In a paper recently read by Prof. J. O. 
Arnold, of Sheffield, England, a method of 
performing fatigue or “dynamic” tests on 
metals was described, in which tests two 
important factors were introduced, namely, 
stressing the steel beyond the limit of 
elasticity and subjecting it to a decided 
shock or impact at each alternation of 
stress. The introduction of an impact is 
of great importance as many metals which 


may endure for a long time under heavy 
load will break instantly under the in- 
fluence of sudden shock 


The impact test 
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is of especial importance in the determina- 
tion of the relative qualities of such high- 
grade materials as the alloy steels now put 
to such exacting service in modern en- 
gineering practice. In comparing his tests 
with the usual Wohler test, Professor 
Arnold’s method may be stated as being 
equivalent in effect to firmly gripping one 
end of a bar in a vise and rapidly knock- 
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FIG. 3. HOW THE TEST PIECE IS OPERATED 


UPON 


ing the other backward and forward with 
a hammer. These blows require to be re- 
peated at a rate which it would be im- 
possible to maintain without the aid of a 
machine. The rate has not only to be kept 
constant but the degree of deflection im 
parted to the bar must- be the same at 
every blow. A deflection must be chosen 
such that the material regardless of its 
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strength and stiffness will be given a per- 
manent set at every impact applied. Pro- 
fessor Arnold and other investigators us- 
ing this principle have improvised shaping 
or slotting machines to perform the tests, 
using a tool-steel head in which is cut a 
slot of length according to the deflection 
desired, for the purpose of imparting the 
impacts. With a view to providing means 
whereby these tests may be performed un- 
der uniform conditions and so render pos- 
sible accurate comparison of results ob 
tained by individual investigators, the ma 
chine shown in the accompanying engrav- 
ings has been designed by F. K. Landgraf 
and W. L. Turner, the builders of the ma- 
chine being Queen & Co., Incorporated, 
Philadelphia, Penn. 


FEATURES OF CONSTRUCTION 

Figs. 1 and 2 are general views of the 
machine showing the principal features of 
construction. It will be noticed that the 
mechanism is very compact; in fact it 
weighs in all about 90 pounds and its hight 
from base to top of flywheel is but 13% 
inches. In place of the straight-line move 
ment of the shaping machine, a rocker 
arm is here substituted for the double pur 
pose of economizing in space and, by rea- 
son of its radius being equal to the free 
length of the test piece, maintaining a con 
stant leverage during the whole stroke. 

lhe two halftones show side and front 
views of the machine with the test piece 
deflected to the full extent. The top end 
of the specimen will be seen to be gripped 
in a clamp which is connected to a lever 
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by a attachment is ot 


spring. This 
counting mechanism, performing two 
the 


part 
the 
distinct operations, (1) it brings 
Veeder counter into gear with the crank 
shaft when the clamp is fastened to the 
the when the 


of test piece, and (2) 


test piece breaks, the tension in the spring 


end 


is relaxed, allowing the counter to resum« 


its original position and stop registering 


[he test piece is also pulled from out of 
the slot After starting the machine it 
may be left to itself without any attention 


whatsoever. A double counter is provided 


dial of which acts as a totalizer whik 


one 
the other can be set back to zero at will 
Since there are two alternations of stress 


t very revolution of the crankshaft it 1 
essary to multiply the figure on tl 
( inter Dy tw 
hig. 3 is a sectional drawing showin 
he test bar firmly clamped in the vis 
deflected t me side by the action ot t! 
rocker arn [his vise is seen in the half 
tone Fig. 1 It consists of two steel 
I which, by inserting a steel bar 
head of the screw and tightening it up 


made to firmly grip the test bar ( whicl 


I for a length of an incl 


taken place 


nd is made 


long ) 
After fracture has 
the screw 1s loosened and the e 


to fall of the machine 


for the 


through t base 


box 


purpos 
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FINAI TURE IN k 


LINI 


OF FRAC 


PIECES 


[he vise jaws furnished with the machin 
are for gripping three-eighths specimens, 


but if it is desired they may be applied for 


rectangular sections to suit the requit 

ments of sheet and plate manufacturers 
lhe top of the rocker arm is fitted with 
two tool-steel hammer dies 4 4, Fig. 3 


(heir function is, of course, to deflect the 
har after impact. It will be seen that ther 
1s a Space or slot between them which, bi 


from th 
the 


lowing the specimen to be fre 


rocker arm at some part of strok: 


introduces the impact or shock at each al 


ternation of stress [he larger this slot 


ade, the smaller will be the deflection. It 
ustomary to test with a width of slot 
if three-quarters of an inch. The strok: 
‘f the machine is one inch and an eight! 
that the top of the test piece Is deflect 
to a distance of three-eighths of ar cl 
each side of its mean or neutral po 
itior total range of three-quarter 
of ani Sometimes, however, it is r 
quired to give the metal (especially in 
ise of steel castings and brittle n 
terials), a less drastic test than this. Thi 
instrument is, therefore, provided with two 
extra sets of hammer dies which may b 
easily inserted or removed. One set gives 


i width of slot of one inch and the othe 


brings it up to an inch and an eighth 
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other feature is that this slot may be 
moved in one direction or the other so that 
should the test piece be not quite at the 


center of the slot at mid-stroke the error 
be might 
possibly be desired to experiment upon the 
effect 


may compensated for. It also 
a larger extent in 


Che dis- 
tance from the top of the vise to the strik- 


of deflecting to 


one direction than in the other 


ing point of the hammers, or in other 
words, the tree length of the specimen, is 
four inches This combination of free 
length and deflection is sufficient to give 
1 permanent set to all materials; such 
night not be the case, however, when the 


Lisé¢ d 


[he test piece is a very simple member 


ne-inch or larger slot is 


prepare ‘ 


‘onsisting of a straight, cylin 


1 


dri rod three-eighths of an inch in 
liameter by eight inches long, and the 
omplete test can be made in a minute o1 
wo and without attention upon the part 
of th yperator after the machine is 
tarted 
Res s oF IlESTS 

\ desirable feature of this machine ts 

hat it is possible to make two tests on 


each piece and thus secure an indication ot 


the regularity of the material \s a gen- 


eral rule 


for a given experiment, an average being 


two test pieces should be made 


taken of the four tests resulting therefrom 
The fractures given on these tests are 
highly interesting, not only by reason of 


thie diversity of the type S but also becaus« 


they detect, by the final line of fracture, 


Tih unhomogeneity in the metal 


gross 
(hus Professor Arnold in his paper stated 
‘gard to the appearance of the fractur: 
his “The 


s tests were frequently found to 


method of testing iu 


indet 


thor Qive 


unexpected information of considerabl 


1 


ue itl 


determining, not to say th 


which in such 
but the 

is regards th 
the 
ind sulphide of 


, 
homoge 


neity, connection 1s 


in absurd term, evenness of a 


fracture of a steel crystal 


lization of its ferrite and distribution 


arlite 
It should, 


a steel with unsatisfacte 


f its pe manganese 


be remembered that 


however, 
properti . 1! 


steel of had 


I i 


words a 
les be 


onversely a 


other juality—may 


neverth even im texture, whil 


steel of uneven texture may 


is am, od quality Che circles 


iss, be of Go 
forming diagrams of Fig. 4 indicat 


three tvpes of textt bserved in 


mild steel tension 
riginal points of max! 
ndicated by the arrow 
resents tracture 
inl whicl 
simulta 


the 


ind procee ded at 


commenced almost 
Opp 
piece, 


neously t exactly site on 


points 


the test 


skin of 
on a line 


of 


identical rate inwards, meeting 


indicating the theoretical stress 


| he 


strip which 


reToO 


area of metal last to fracture is a 


breaks in tension under the 


ast strokes of the plunger, leaving a gray 


line distinct in appearance from the two 
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half circles constituting the main fracture ; 
thus, as in circle one, this line is registered 
in the middle of the bar and at right 
angles to the direction of stress. In circle 
2 is represented the fracture of a bar of 
very uneven texture, in which rupture had 
commenced the right-hand skin 
siderably before the metal began to break 
the left-hand skin, that the 
line, showing a final tensional fracture, bi 
sects the left-hand semi-circle of the bar 
is still at right angles t 
Circle 
case in which fracture begins at the right 
hand skin before the higher quality of the 
steel on the left-hand skin began to rup 


on con 


on so e2Tra\ 


but, as in case TI, 


the direction of stress 3 shows a 


ture, but the fracture had proceeded in 
at right angles to the lin 
of stress but at the angle indicated by the 


direction not 


line of final fracture in circle 3. It may be 
remarked that evenness or unevenness 1 
the 


fracture has beet 


texture indicated by position and 


as 
angle of the final line of 
found to be persistent along a test bar tor 


several 


inches 





A Take Up for Guy Wires 


Low RY 


A cheap and very effective means 0 
taking up slack in guy-wires 1s used 
hop-growing parts of Bohemia. 

jy Guy-wire 
/ 
g 
A bi ff 
>i) J Wreneb for 
% Holes A p< / Gages 
y- 
Wire 


ot Anchorage 


( buried rock ) 


= 
4 
+ 


Che hop vines are hung on a wire skel 
ton about 4o feet above the ground, this 
turn being supported by 8-inch pine pol: 


lhe take-up for the guy-wires which stea 


the poles is shown in the line cut rl 
irrangement is cheaper, and for unskill 
labor simpler, than turnbuckles. Sin 
there is hardly anybody around the h 


gardens for the greater part of the y« 
the advantage that 
can't be easily tampered with, as 1s 


this method has 


case with turnbuckles. 


Newark, N. J. ALL 
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The Automatic Telephone Centra 


A New Step in the Conquest of the World by Automatic Mechanical 
Devices Which Show an Almost Human Degree of Intelligence 





BY SNOWDEN 


It is a matter of but a few years when 
a person desiring to call another on the 
telephone will not only make all his own 
electric connections for talking, but will 
deposit his money in an automatic meter 
talk as long as he likes and then have his 
change automatically handed back to him 

\ll those who have occasion to use the 
telephone, and this classification takes in 


17 1 
} 


practically every inhabitant of every civil 


ized country in the world, have often had 
Yi sion to wisi that the personality I 
the telephone central could be eliminated 
It is said that from this very wish th 
idca of the autdmatic telephone central 
had its origin, for one of the early inven 


tors along these lines, Almon B. Strowger, 
was spurred on in the field of automat 
telephony very largely by his exasperation 
over the annoying performances of the 
0 girls’ in his own town 

[here have been rumors of automat 
telephone centrals for several years, but 
the idea in the mind of the general public 
is that these automatic machines are ap 
plicable only to very limited service, and 
that it would be an impossibility to extend 
them for use in a city. This idea, how 
ever, 1s entirely erroneous, for the day is 
doubtless approaching when all telephone 
central work will be done by automati 
levices \s these machines are now 
being put out by their manufacturers 
€re Is no reason why there should be any 
limitation at all to the extent of the set 


vice 


One ot the companies which is turning 


ut automatic telephone centrals is the 


American Automatic Telephone Company 


Urbana, Ohio telephone system 
vhich it is manufact ng and install 
nc has the char LErTisthe eng SY 
wire system as opposed the old thre 
vire svsten 1s ot! mant l id 
utomati yperati The svstem als 
ses central energy s, the electri 
ent tor talki nd rr ringing and 
I the }* ito! math nt? il 
1EVICEeS 18 tf rs] COT ] th 
tself | vhol erat t switching 
! ect i1\ n s t iny < 
S s entirel it iti vithot 
! ial intervent , e central 
1 MS WAY subscriber puts in 
WI Is, and his ge g of the right 
ber depends onlv upon himself. When 
Is number has once beet btained there 


10 possibility of interruption from the 
utside, and also there is no possibility of 
Is conversation being overheard 

THe Automatic SwitcHEs 


lhe telephone itself. as is well known 


REDFIELD 


' 
the coll 





energizer 


interval that 














mediatel 


ind make 


they ? , 


ak 


enough to b 


through 


will hb 


of let 


stance, let a 


handle 


device IS 


opposite 
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the letter D. The handle is _ pressed 
down, which inserts a pin in one of the 
holes around the circumference of the 
calling device. The lever is then moved 
around to the right until it strikes 
against the stop at the bottom. It is then 
released and allowed to turn back again 
by its own spring mechanism. Next, the 
pointer is brought opposite the letter C 
the lever is again pressed down, inserting 
the pin and the device rotated and al- 
lowed again to spring back to its normal 
After this the pointer is placed 
and the device 
Each one 


position. 
opposite the numeral 12, 
again allowed to spring back. 
of these processes of springing back has 
sent over the line by means of the com- 


mutator, a number of impulses corres 


ponding exactly to the letter and the num 
the letter D corresponding to 15 
the letter C corresponding to 10 
impulses, and the numeral 12 correspond- 
ing to I2 The first set 
of impulses moves one switch, the next 


ber; im- 


pulses, 
more impulses 


succeeding and a 


impulses 


set moves a switch, 
final set of the 
After this the calling device is 


moves final 
switch. 
gain rotated for a short distance, which 
causes a ringing relay (K, Fig. 2) to be 
thrown into operation, thus ringing the 
bell on the telephone of the subscriber 
being called. 

By these successive sets of impulses 
called, as it is 


any number may be 


not at all necessary to make the num 


ber of holes, or revolutions of the 
commutator, more than a mere fraction 
the number of the subscriber. As a 


fact, the 
with 


matter of first set of impulses 
a group of 500 subscribers, 


and the 


connects 


the second set limits this to 50, 


third set of impulses finally locates the 
individual. In this way it is seen that so 
far as the matter of calling is concerned, 
there is absolutely no limit to the size of 
the calling number, nor the number of 


subscribers on the line that may be called 


with an automatic device such as this 


In order to explain the system it will 
be best to 


remove as much as possible all 


elements of complication by limiting our 


selves to the case of one of 50 sub 
scribers talking any one of 5000 sub- 
scribers. By limiting it to but one person 
talking at a time, the matter is made 


much clearer and the elements of multi 


plication are entirely removed, while a 
reasonably clear idea of its general opera 


tion will be obtained 


GETTING THE CONNECTION 


Fig. 4 is a diagram of an automatic sys- 


tem which will allow any one of so sub- 


talk to any one of 5000 on the 
this 


scribers to 
termed the 
“first 
“second selector,” and D 
groups of 10 “connector switches.” All of 
these are much alike; in 
fact, the parts are nearly all duplicates, al- 
differently arranged and differ 
ently connected in the various switches, 


system. In figure, A is 


> 


“finder switch,” B is termed the 


selector,” C the 
switches 


very 


though 
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and they all bear the general appearance 
The finder may be described 
connector, operated in the 


of Fig. 2. 
as a selector or 
opp ysite direction. 

In Fig. 4 let it be assumed that the sub- 


scriber on line } wishes to talk to the 
subscriber on the line NX in the second 
group D’ at the top of the figure. There 


are 50 separate telephone lines coming into 
and when the subscriber on line 
}° removes his 


omee 


finder A, 
receiver, the connections 


to the central and the finder A are 
that 


which 


“vibrating 
the 
bell, and which is 


such what is known as a 


relay” operates somewhat on 


principle of an electric 
part of the finder itself, furnishes an inter- 
r magnet MM, 


arms F 


current to its mot 
Fig. 2, 


passing over the cor 


mittent 


as shown in causing the 


to rotate. itacts in the 


bank & point 1s found where no 


until a 
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impulses is being sent over the line the 
first selector. switch B has no tendency to 
rotate farther, because when it came to 
rest a slow relay in first selector B was 
allowed to operate and throw what is called 
the auxiliary or switch,” in B 
(shown at X, Fig. 2), which cuts out the 
motor mechanism in first selector B, thus 


“side 


giving it no tendency to rotate farther for 
succeeding sets of impulses. 

After the second set of impulses has been 
sent over the line the auxiliary switch on 
second selector C’ does the same thing for 
this switch, and when the calling subscriber 
sends out the third set of impulses these 
are passed on to the one of 10 connector 
is con 

the 
rest. 
the 


switches in the group D’ which 


necied to the contact upon which 


switch in second selector C’ came to 


In the diagram this is shown to be 


























G. 2. CONNECTOR, OR FIN 
eround connection is established Chis 
will be the line Y, from which the receiver 
has been removed. The effect of this new 
onnection then throws a relay, stopping 
the motor magnet VM and the arms F, 
in finder A, come to rest upon the contact 
orresponding to the line } in Fig. 4. 

The next step is for the subscriber to 
rotate the calling device, as already de- 
scribed, giving the correct number of im- 
pulses to operate the motor magnet on the 
first selector B in Fig. 4, sufficiently far 
to meet the contact in B, leading to one 
of 10 second selectors, C’ in Fig. 4. The 


succeeding set of impulses sent in by the 
subscriber will operate the motor magnet 
corresponding to 


in C’ a number of steps 


the number of impulses in this set, turn- 
switch in C’ up to the next de 


When 


ing the 
sired contact this second set of 


AL CENTRAL 


OFFICE SWITCH 


second upper connector switch in_ the 
group D’, and this last set of impulse 
moves the switch in this connector aroun 
to the contact corresponding to the nun 
ber of impulses in the last series sent out 
by the calling subscriber. This conta 
would correspond to the line X on thi 
connector switch, which leads to the sul 
is desired to call. 


makes the connection con 


scriber that it 

This, then, 
plete through 
other, and the last operation is the fourt 


from one ‘phone to tl 
turning of the calling device which ope: 
ates the ringing relay (K, Fig. 2) in tt 
last switch, which throws cur 
rent through the line X to ring the bell 

that particular 
this subscriber answers, the conversat! 


connector 


telephone. As soon 


may be continued as long as desired, ar 


when completed the receivers are hut 
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The hanging up 
of the receiver causes the operation of the 


up in the usual manner 


release magnet in each switch, which has 
already been spoken of, and this allows the 
switch arms on all the various switches to 
swing back to the left-hand or off position, 
thus breaking the connections. In this 
way it is seen that any one subscriber con 


nected to finder A can first make connec 
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the first selector, should bring it to a 
line leading to a busy second selector, its 
coming to rest for an instant allows one 
of the little to 


throwing in a vibrating relay on the first 


slow magnets operate, 


selector which sends a further set of im- 


pulses into the motor magnet in this same 


first selector, causing it to rotate until it 


reaches one non-busy lines 
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next switch which is also not busy, and 
provided the final subscriber desired is 


not using his phone at that time, the ulti 
attained 
This automatic hunting out of non-busy 


mate connection is 
wires is one of the most interesting and 
essential features of an automatic calling 
system. It necessarily introduces consid 


erable complication into the system, but 





























tions to the first selector, which in turn leading into the same group of second the principles upon which it operates are 
will connect him to any one of 10 second selectors desired beautifully simple when carefully studied, 
selectors. This second selector will connect Instead of ther eing but 10 second although the connections made are indeed 
him to any connector in any one of the 10 selectors for each selector, there exceedingly complicated If the indi 
groups of 10 connectors each, and as each are 4o second selectors for each first vidual ’phone called should happen to be 
connector leads directly to 50 subscribers, 
the 10 groups of 1o connectors each make up ae ae | Dp! D 
the total number of 5000 subscribers illus 
trated by the diagram. This principle may \‘S ~ ~< ‘ S| | =) “4 | 2) < E Tea Counesters. Es 
be extended as far as desired for any one | | | Gaeutnon, aula 
central station, and by means of trunk as an + — OS a Ee | ag 8000 Subocstben 
lines from one central to another, just as | \'e Fs Ee E | € || 1! |< E 
with the manual system, these various 7" fi y 
centrals may be connected together and CW Ld) Lg OC ii LR) Lg) | |__| 
a telephone system of practically unlimited aa 
size may be thus made entirely automatic 
in every way 
- i - | } 
SEVERAL TALKING AT ONCE * tnet Groups > | ae >" 
eecb second Seicctut ) o ect ‘ = 
By putting in 100 finders instead of one, C | Pa | 28ee Cc 
all properly connected to corresponding — a 
first selector switches, and correctly mul _ 
tipled together, it will be understood that Contact Grouj SI 
any one of 5000 subscribers can talk to — ‘Ss Guaal Oaee 
any other one of the same 5000 ; that 1S, 
only one person talking at a time. As it 
is, Of course, necessary that more thar A | ; ting S 
one person in 5000 should talk at once i Sig 
such a telephon« system, it is necessary wd 
to make provisi mn for this . ; American M ' Nit 
As a matter of fact, instead of ther { MM AYOUT OF AUTOM 5000 RIBEI 
rig. 2) in 1 connector 
wil illy give the “busy tone” to 
the llin criber, and furthermore, 
it 1S impos ior a new connection 
to be made t phone, thus remoy 
ing this commor irce of annoyance in 
manual te lepl ne rvi 
With such liagram that shown in 
Fig. 4, allowing only one person out of 
50 to ny one of 5000, and with 
the explanatio1 f there being further 
witches for the use of other people who 
may be talking at the same time, the im 
pression ma e produced that the num 
ver of switches would necessarily be al 
most unlimited Chis is, however, not 
correct, for with a stem of, say, 5000 
subscribers, any six of which in every 50, 
MILLING DEVICE, WITH AND WITH or I2 per cent., may be talking at the 
same time, there are required only 2400 
ing one finder to every 50 calling sub e, t instruments counting the finders, the first 
scribers there are six finders for « Y i] a f con d second selectors and the final con 
50 subscribers, and there SIX t sé ts 1 banl tacts ect , 
ectors corresponding to each six finders; h first selector sw Thus, in case For the purpose of illustration in this 
that is, one first selector for each finder subscriber tries t in on a busy ticl 00 ‘phones have been assumed 
nstead of there being only 10 contacts elector switch on the vy to the final must for moment be supposed, 
n the first selectors and the second onnector switch, whicl I to wever, that this is the practical limit 
ctors there are 10 groups of five « h, w tt n is not t tomat peration. By the addition 
tacts; that is, 50 contacts in al These y, the machi elf matically further switches in direct proportion 
ntacts are so multipled together that unts o contact t ector which the ‘phones added, any number of 
case the turning of the switch, say on s not b nd passes on the call to the ‘phones may be automatically controlled 
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URBANA, OHIO 


Telephone Company, 


[HE CENTRAL AT 
Lhe 


Urbana, 


Independent 


ot Q., with 1500 subscribers, is 


now using a Central manufactured by the 
\merican Automatic Telephone Company 


nd the perfection and certainty with 


which this central office operates is most 


astonishing. There appear to be no com- 


plaints on the part of the people using 


these telephones and there is no hesitancy 
n proclaiming the system an entire suc- 


cess 


\s already intimated, this automatic 


stem allows s1x persons in every 50, 


12 per cent. to talk at one time. Ordi 
nary manual practice gives only Io per 
cent 

In the central office in Urbana there 1s 


that 
automatic 


made so 
the 


a further provision any 


subscriber in town = on 


entrals, may by calling up a special s« 


lector switch by a suitable number of im 
what 


pulses, be connected directly to 


the 


are 


known as “farmer switches.” These 


armer switches make connections to the 
arion farmet in the surrounding 
ntt 1 when this connection § h 
made turning the calling device 
or I rter distance, various cod 
ing long an ] r two long 
nd tw horts o ong two short 
I eT nm ¢ ( | ringing: may 
I ed ( les d 
pa 1 latte! 
\ \ t } erie p 
1 thie ‘ iT I ( 
he o call up wn ribe 
ip ¢ Ow igneto calling 
rat In the ce oth | Ss op 
tor trot ( calling devi 
he tor em leading to all of 
ibet own and by prope 
ne ( le ( t] ( ling ce ict iS 
lready described, she can pass the con 
ection on to am e of the tow 
ibers to whon im desir 
1 
hi ne principl aving t 
‘ vstem im  combinati witl 
Ua operator nab extensi ‘ 
‘ existing manual system : 
ing rge number ot tomatic m 
ine it the disposal of the mai op 
itor anv connection mav be made from 
© automatic to the non-automatic par 
the Service hi h bee l di ne ] t 
mibe ot mstane re Iting in very 


possibilities for manual 


14 , 1 ' 1 1 1 } 
tchboaras whic d alread reached 
clt hi l 1 evrowtl It ] niid he ré 
<ed m p 1 th wit 
1 11 , 
‘ f the witchh V 
’ 9 
lled 1) t ne efore , 
t 
te 
, 
1 put in 
} ] 1 } 
( ( lara D Ti ) 
thie ect I mer ul 
hy thy r ¢ 
\ h ] I i¢ ( ( r il 
} 
‘ I ( ( ne 
, , 
+ ’ , ] ? T t 
} | 
r t ¢ 
t} rrat 1, 1 ry 
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vious advantage over the manual board, 
because in order to extend the automatic 
to add an- 


system, it is only 


bank 


turbing the connections of those already 


necessary 


other of instruments without dis 


GETTING AT THE SWITCHES 
of the 
of these automatic devices is the fact that 
of the 


in Cc 


Another one principal features 


the switches central office are so 


designed that ase one of them should 
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one switch is defective, it may be re- 
paired while a duplicate is in its place. 


This feature alone is of tremendous im- 
portance in such a thing as an automatic 
telephone central for it insures that the 
whole apparatus be in first-class working 
order, and that there is no necessity for 
any part of it to become out of order on 
account of the necessity of putting the 
whole board out of operation, or in fact, 
any part of the board, while repairs are 


made. 





a 


~ 


a 
——— ‘ tt eo 
- = - sin 














RL, 


= a Eos 
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G. 5. AUTOMATIC SWITCHBOARD AT 
me deranged, it is necessat nly to 
I] it out by hand and insert a duplicate 
itch in its place simply by pu o it 
This construction is shown at the 
eht of Fig. 2 \ll the connections t 
( switche ré made by means if 
ks,” which push un this 
nd it is not at all neces dis 
b the soldered wire conn t th 
} In this w 1 couple of inspectors 
ble ft take care ire in 
lation by simply pulling ind re 
cing the switche it is 
d ce t j ner ' lf . 


URBANA 


sav four 


bell 


OHIO, HANDLING 1500 SUBSCRIBERS 


It should said that this sys 
m employs what 1s known as harmon« 


of, 


further he 


ringing, that is, with a party lin 


subscribers is perfectly 


possi 


le to ring the bell onlv of the subscriber 


desired, while the other bells on the sam 
line are silent 
Harmonic bell ringing is obtained by 
the use of alternating current for ringing 
ese alternating currents being of differ 
nt frequencies. For four bells line 
re would be one generator giving a 
frequency of 1 cycles per second, an 
her of 3314, another of so, and the 
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of 6634 cycles per second, and by the de tar end cannot hear what is being said to fact. it we ild see that metered te] 
vice of using bell clappers of various him, although the person at the paying end 


weights, only that clapper which would can still hear and thus understand 


ep ne 
service 1s just as desirable as metered gas 
very service, for no gas consumer wishes to 
have a period of vibration corresponding quickly that his conversation is not being pay at a flat rate when he knows he is not 
to the period of impulses of the magnetism transmitted, this being the signal that he consuming as much gas at on tae is he 
given to it by the alternating current of should drop more money into the hopper. is at another, or as much as his ashidties 


ly one frequency will be caused to ring, A on as the next nickel is dropped in is, with the same number of jets 


the other clappers being of greater or less the connection is made again so that both Fig. 5 is a view of the switchboard in 
frequency of vibration than the magnetism, parties can hear and talk as usual The the central office at Url an | his : ale h 
would not vibrate and so these bells would connection not being entire ly lost until the board handles 1500 subscribers a pr 
not ring. receivers are hung up, the trouble of call photograph shows the compact form in 


: ng a second time, in case the money should which the switches are arranged, and how 
METERED CONVERSATION ; 


give out, 1s entirely avoided, and also it is easy of access they are for inspection and 
At the present time in all telephone not necessary to make another original repairs 
work, whether of the manual or auto payment of 10 cents as was done when the ie de Ghetadidy dentinal ta a Widdle 
matic type, there is a desire for what is first connection was mad West that { tic saree ; ‘ tral 
known as “metered” service, that is, the In some districts it is customary to have is a thing of the very near leeiei ur d 
telephone to be paid for according to the heapet rate for night than for dav set there is litt] lowbt that in few _ al ait 
number of minutes it is in operation. For ice, and in order take re of this P dhe: weal ‘eo ane P roe “w Ms 
this purpose the American Automatic there is a switch in the central office which manual centrals will be done he # ut 
Telephone Company has a complete sys may be turned by the wire chief after a trun a 
em of metering devices which they have ertain time, say 6 o'clock in the evening. _ 
perfected and which they are ready to fut vhen the rate mav be cut in alf or int _ ; 
nish as soon as required ny other fraction; that is, the lengt] : Another F loating Reamer Holder 
For private lines they have an arrange time allowed for convercatic: Po 
ent in the central office driven by a_ 5-cent piece is doubled or triple v 
otor which will add up the total number se may he Chis again shows that ther Floating 1 oe tae Sea i ad 
minutes during the month that the tele no feature i nection with telep i the Ame “ie a” fe 
one is in actual use, and the charges t ervice that cannot ] i ; i ton ieee a ane ge + 
e subscriber are based on the record of an automatic devics ae Sar halft 
is meter. For pay-station service they 


e another motor-driven meter arrange 





ent which is equipped with commutating 


ontacts on several disks, these contacts 
ing spaced at different intervals on tl 
ifferent disks and arranged in such a way 
it ev will collect m 1¢ ta rate p 
rtionate t e price of the « ill and t 
neth of time that the telephone is in 
peration. For instance, suppose a pers 
shes telephone to a suburb, the price 
tne irst three mutes, say heing Oo 


ents and each succeeding three minutes 


T 1 1 5 } 
] 


cents Into the hopper ot ittle box 


the booth he places a number of nickels 
iy means of the regular calling device hi 
} 


in obtain the line of the person to wl 





e wishes to speak As soon as the cor 
ection is made the metering device aut: 
atically drops to cents from the pile of 
ickels into the receiving part of the box 
his does not happen, however, until the 
ibseriber at the far end has answered the 
hone bv taking off his re ceiver 

When the first three minutes are up the 
tering device by means of the disk 


ntact in the central office, automaticall 





kes another nickel and drops it into the 


° : . : : FLOA NG REAMER HOLDE} 
ttom of the box This allows the sul 
riber to talk for three minutes longe: 
the end of the next three minut 7 4 Dy er S t at ‘ oO | \ , 
er nickel is itomatically droppe ering Vill luk cndent t the B I \\ } Eric 
box fron he pil ‘ tor t elephon ecau Pen where it i is Warner & 
' i 4 
1 the ( ersat 5 ¢ ci¢ I Ole ne o ~_ ‘ ta07 ; ‘ ‘ ‘ 
| . 
( r 1 ing Ip \ eve! I Mee I rf t { t wit ‘ j eI 
n the yD t ti 1] d ] s¢ ( ' +f } 
~ V1 1 ] le ie 
tr: d the subscribe st t é ‘ = 
1 , : 
s+ 4 cl x ) *} 1 cp } t . ( ‘ vt } VI n 
\ 
hil the Cc r sat is eo , + | } ) 
I is g ¢ ‘ ‘ , , 
, “ ‘ pt 
of 1 m the hoppe s} ld g vhere = 
a ia) 
the ne +} cote 4 +1 ; ot < \1 . : 
ig \ r W 
l ius the ners f 
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Liquid Gas for Welding and Lighting 


Manufacture and Properties of the Gas, Its Uses for Welding, Lighting, 


Brazing, etc. 


Apparatus Needed and Mechanical Work It Will Do 





B Y 


Liquid gas is the latest product that 


brought forward as 


is 


has beet a useful fac- 


tor in the autogenous welding of metals 
It is obtained by the distillation in re- 
torts of various materials, such as heavy 
oils, paraffin oils, crude petroleum and 
all of its products and _ residue The 
vapors and gases thus produced are then 
passed through a tar separator and 
leaner, which removes any deleterious 


malodorous by-products that may be 


present, as well as the easily condensable 
gases, such as tar, benzine, etc 

[The above is tlhe same process that is 
used in producing any of the oil gases. 
lo it has been added a spe cial process 


invented by L. Wolf, of Basseldorf, near 
Zurich, Switzerland. Mr. Wolf is shown 
welding the iron casting in Fig. 1. This 
the cold and 


pressure, separates the difficult liquefiable 


use Ol 


special process, by 


gases, such as hydrogen, methane, etc., 
from the more easily liquifiable ethane, 
propane, pentane, etc 


After the gas has passed through this 
special process it is charged into steel 
bottles at a pressure of from 1200 to 1500 

unds per square inch. This transforms 

into a liquid, but when this high pres- 
ire is removed it immediately gassifies, 
nd at the ordinary pressure of the at 
sphere it is a dry inflammable gas 
COMPOSITION AND PROPERTIES 

[he value of this process lies in the 
imple and inexpensive manner in which 
the gas is manufactured and liquefied, as 

has made it a commercial product 

t can be sold and used in competition 

other gases It can also be charged 
teel bottles at high pressure, th: 
is common carbonic-acid gas, or 
ygen, and it can then be sold and 


< 


hipped in this form. 
iquid gas is a mixture of hydro-car 


and consists principally of ethylene 


| ethane, together with small quan 
f methane and highly homoloques 
than nd a little benzol Only 
not amounting in all to 32 pert 


ent., are present, of carbon dioxide and 


nd no acetylene nor carbon monoxid 


present: hence liquid gas is non-poison 
I 


This enables it to used freely for 


< 
welding or lighting without any injurious 


ftects 


Che limit of explodibility of liquid gas 
is fixed between a mixture of 96 per cent 
f air to 4 per cent. of gas, and 92 per 


1s Ll range oT { 


coal gas has 


nt. of air to 8 per cent. of gas, which 
Ordinary cit 


1g i 4 per cent 


a range of explodibility of 


. 
acetylene flame 


Es Ps 


13 per cent., which is from 6% to 19% 
per cent. of gas with the balance air, and 
the explosive range of acetylene is 49 


per cent. Thus, liquid gas is three times 
less explodible than coal gas, and 12 times 


less than acetylene. 


Speciric GRAVITY AND Heat or GAS 

he specific gravity of liquid gas, as 
air at 1000, is 
hence it than air and mixes 
with it with difficulty, and this reduces 


compared with 1.027 ; 


is heavier 


the danger from explosion. A_ hotter 
flame can be produced by combining 
liquid gas with oxygen in a torch than 
with any of the other known gases. 


Thus the oxy-liquid gas flame develops 


L A K E 


WELDING APPARATUS 
In Fig 


shown as used to weld a cast-iron sprocket 


1 the apparatus for welding is 


wheel. The gas can also be piped from 
this same apparatus for any lights that 


are needed. The reflector shown on the 
pipe leading from the expansion tank, and 
above said tank, is for a limelight that 
was being exhibited as one of the uses for 
this gas. 

The gas bottle 
pansion tank B by the piping C, 
shown by the enlarged view of the gas 
apparatus Fig. 2. When the 
wanted it is allowed to flow into the ex- 
pansion tank, by opening the valves D 
and £, until any pressure desired up to 


A is connected to an ex- 
as is best 
is 


in 


gas 





THE 


ile the 


gives 6300 degrees and the 


7000 degrees Fahrenheit, wh OX) 


/ 


xv-hydrog ne pl ces but 4800 de 
t he fa that there i 

500 re thermal units per cubic meter 

1 id in 1 cetylene gas While 

é drogen ume Is Vv Wi and, 

herefore, loses mucl eat liation 

e liquid-gas flame is s O11 

with a c s] ips 1 center like x 

cetvlene flam« In using the gas it 1s 


manufacturer in a liquid 
which 


ottles at a cost 


uals that of coal gas at $1 per 


APPARATU 


i 


USED WHEN WELDING 
60 pounds per square inch has been 
eached. The valves D and E are then 


closed and the gas used out of the expan 


sion tank. If the 60 pounds pressure 
should be exceeded the gas will escape 
through the safety valve F. 

\n automatic pressure regulator G is 


th the 


tank. The pres 
10w when the tank 


ilso supplied wi 
ure indicator H will sl 
eds refilling 
When is expanding 
liquid state in the bottle A and 
through the pipe into the tank B, the pip« 
frost, 


the gas from it 


flowing 


C is covered with which shows the 


refrigerating properties of the gas 


The is for the limelight, show: 


pipe 




















April 22, 1909. 


in Fig. 1, but gas for ordinary lights can 
be carried around the room from the same 
pipe. 

The only other things that are necessary 
for welding are torches and oxygen. The 
oxygen taken from the bottle to the 
right of the operator in Fig. 1, and the 
torch is shown in his hand. 

A small portable gas outfit for welding, 


1S 


any other use desired, 
This is but 2 feet in 


brazing, lighting, or 
is shown in Fig. 3 
length over all and can be easily carried 
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danger of backtiring owing to the very 
This 


any 


low explosive properties of the gas. 
necessary to add 
) prevent back- 


does not make it 
mechanism to the torch t 
firing. 

The welding torch 
Fig. 4. It 
the end for the 
the handle cool. This it does perfectly as 
the torch be for 
hours at a time without f over- 


Thus it 


is shown in 


by E 


consists of an air chamber in 


purpose of keeping the 


can kept in operation 


any sign 


heating. is not necessary to keep 








APPARATUS 


FIG. 2. LIQUID GAS AS 


a man’s back while he is handling th« 
ch and doing the welding. It is sup 
ed with a pressure regulator, safety 
lve and pressure indicators the same as 


larger sizes. 


WELDING TorcH 


he welding torch that is used with 


id gas is much simplér than those used 


oxy-acetvlene welding, there is no 


as 








USED FOR LIHGTING MILLIN« 


OR 


vo torches in operation so that one can 
be cooling off while the other is being 
used 

[he gas and oxygen are passed through 
this air chamber from the ubber hose 
into the mixing chamber, which occupies 
the front half of the body of the torch 
At the rear of this chamber the gas is car- 
ried out through a pipe that is coiled 

ind the stem of the torcl This is 


649 


for the purpose of warming the gas before 
it is used. Oxygen passes out of the for- 
ward end of this chamber through another 
pipe that meets the gas pipe at the nozzle 
of the torch. Through the central stem is 
the mixed gas, and the three are 
at the nozzle, thus forming 


carried 
all 
i good mixture 

With this torch but three tips are needed 
kind or thick- 


combined 


for combustion. 


for welding or cutting any 


ness of metal. The three sizes of tips 
are shown by the one on the torch E and 
bv the two tips at J and / 
CutTtinc TorcH 
The oxy-liquid-gas torch for cutting 
metals is shown at D, Fig. 4. When cut- 
ting metals it is not necessary to coil the 

















Fit 3 PORTABLI AT LRATUS 
pipe around the to w the gas, 
and, therefore, the gas and oxygen are 
piped into the mixing chamber and carried 
out through the stem to the work. 
\s with other torches, an extra jet of 


metals 
the burnt 


oxygen is necessary when cutting 


to localize the heat and remove 


products The lower tube on this torch 
carries the extra jet of oxygen to the work 
and makes it strike just ahead of the 
flame 

Cocks are located on the gas and oxy- 


gen pipes, immediately behind the torch 
opened or closed by 
the thumb while holding the 
torch and cutting the metal with it. This 
makes it a very handy torch, as the liquid 


so that they can be 


or fingers 
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650 
| ¢ lat ] +1 ¢ 
s and oxygen egulated with 
pping work 
e forked pi 5 d to the 
tem f the tor lear the nozzles, is 
urpose of guiding the torch whil 
itting Thus the \ prongs of me i 
I bi ide ft on the \\ rk, white 
ll bring ame the right distam 
om it, and the side of either prong can 
e moved along a straight-edge or forme: 
is ut the work in any shape desire: 
SAMPLES OF METAL ({ 
It is said that steel and iron up to 14 
es in thickness have been successfully 
it with this process at the works in Swit 
land [here is practically no loss of 
etal in cutting it in this manner, as the 
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s no wider than would be made with 
an : e FIG. 5. SAMPLE OF CUTTING DONE WITH LIQUID GAS 

av d the metal 1s not perceptibl 

ted either side of the cut Steel This cut was made with an oxygen no oxygen is needed. In Fig. 4, A is 
inches wir nd inch thick be pressure of 40 pounds and without a an ordinary Bunsen burner that will de- 
rfectly i! s than a minute and guide, which, if used, would have made vyelop heat enough, with liquid gas, to 
ts in thicker met re made in so short’ even a smoother cut. The cut was made’ melt small brass wire, or thin sheet metal 
time a be almost unbelievable 27 seconds. Other cuts were made at B and C are soldering coppers with single 
S ( i that een d same time on metal that was 1% and and triple burners. These can be made 





MT, mn Y \ \ \ \ \ } 
——— 7 












with any number of burners desired to 
heat any size of copper that is required. 
At F, G and H brazing torches are 
shown. 

The brazing torches are made with 


terchangeable tips that will produce 
ize of fii K 
of these tips. The handles, however, 
that it 


ume desired, and shows 


s1z¢ 


so inexpensiv« will doubtless p 


to have a separate handle for each tip 


tools a1 
similar naturé 
are fitte 
to the fact that a day 


plumbers’ 
of a 
similar torches 


For paint scrapers, 


many other things 
that require heat, 
up 


supply of 


This is due 


can so easily be carrie 


gas 
around in the portable outfit. 
Various SAMPLES OF WELDING By LIQI 
GAS 








In cast-iron welding the sprocket whi 













FIG. 4. SOLDERING, WELDING AND BRAZING TORCHES FOR LIQUID GAS 
that was being welded in Fig. 1, is shown 
this process 1s shown in Fig. 5 at about 1 inches thick and but one bottle of before and after it was welded. in Fig 
te fy ¢ order . cho +] “ " . - aims 5 : ; 
full size in order to show the exac vgen was used [his broken piece was welded in so th 
width and smoothness of the cuts SOLDERING AND BrazinG it fitted the chain as well after it was r 
Che large piece is inch thick and 134 Liquid gas is also useful for soldering paired as it did before it was brok 
- : ot} 1ds have ne , “ : ‘ a ; 
hes wide. Both end have been cut ai and brazing, and for this kind of work In Fig. 7 is shown a broken pulley b 
rregular shape 4 \ shaped piece ol 
etal has been cut out, and the piece 
irly cut in tw o show the width of the | 





but 1/16 inch at the top 








and when tl 


( 
i 


if 





Was re 


1 the pottor 


Y 


Ss square and 


ws the surface of the metal where it 
been cut off For this thick cut tl 
did not show any signs of heating 
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TOMOBILE SPROCKET BEFORE AND AFTER WELDING 
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fore and after welding. This pulley was_ for shop, hall lighting. Lamp 
practically smashed to bits, but it w ‘ is 50- He lle-power that 1s 
+ \ 
repaired and is now in daily use. W ilt very strong, and withst w, g NO g 
it might have been as cheap to get a new sleet or rai [he cost of the gas to main g es g 
pulley cast it would have taken at least tain it is of a cent per h Ay rt me f t 
day to get a new one cast and m erted mantle of s | size is made ¢ S 
chined, or shipped from the factory. This cially for and the lam] 
' ee , — a 1 nut -back ‘ en-Eef ’, \ CONCERN 
ne, however, was weld id put back Lamp Y is a 250-H idle-j 
Ir in less than 2 hours lamp of th 1e con t It s tw F Lig GAS 
In Fig. 8 is shown a steam blow-off ri t é ( g g 
i “ 
~ T p T¢ ) 
re e¢ 
} é in 
l ings la tim 
1 T | l be efit WW ¢ 
g of t 
| ; ¢ t { t 
7 FTI 
é tnat W if l1reeze nd i the eg lig ts } ] W el 
k open W welded and ntle \ pi ¢ | f 
1 \ ( ri | t} ] 
rvice as bet ( While tl ‘ nps ‘ g ( [ ~ 
| 7 
welded more su 5 iti ch imately 2 ct pe é 
S to weld tl ron vy the | i 00 le-pows dG ( S¢ 
ywenous pr hat develop even t \ Danve \ \\ t 
le heat than Brass ronze 
lun unum ni c netals are Is 
welded satistfact vith this process 
\PPLICAI Lamps For LIGHTIN 
r ry ta 
Liquid gas als s a wide field as 
lighting proposit Owing to the fact 
' 
, 
| j 
Fit ) THREE AMPS I SH I 
“i at, hottles. t} same 
Ss shippet te< ttl Lri¢ d PURPOSES 
s carbonic-acid gas oxygen, it is very 
il for lighting shops that ar« cated intle. The idea of thi to throw the | bost di 
iy from a gas supply, as well as for cts of air against the mant d thereby tl ( i eng f th ympany 
y other kind of a building, or for out get a very white light wit! low n 
lighting. It is also useful for light- sumption of gas. This light pe d at Phere at pre t st eing 
vehicles such as tomobiles, busses, a cost of about I cent an hou built plants for the electric 1 ng o1 
riages, etc Smaller lamps and simple gas jets are manufactur f steel having a mbined 
wn in Fig. 9 are designed also used with this gas, the same with capacity of 150,000 s per anr 








Fire Control Towers for Battleships 


By CHARLES B. BREWER 


[he battleship fleet has returned from 
its world-encircling voyage of 43,000 miles, 
and the reports covering its itinerary in 
the 


north and south 


breath the waters of 


Atlanti 


clude in one 


north and south 





AMERICAN MACHINIST 


veloped during the absence of the ves- 


sels or found necessary by the extended 
voyage with its target practices, fleet evo- 
lutions, etc. The lack of necessity for re 
pairs of any moment has served to show 
the “stuff” of which our ships are made 
and how efficiently they were put together 

When the i 


June, for the spring target practice, they 


vessels again go to sea in 


will present an almost strange 


appearance 


APPEAR 
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“war color,” a dull gray, which will hence- 
forth replace the white of hull, and the 
straw-colored trimmings so long familiar 
to the ships. 

This dull slate color will completely 
cover the ship, except for distinguishing 
bands of white, three feet wide, on the 
funnels to mark the division to which the 
vessel belongs and the identity of the ves- 
sel itself. The first smokepipe marks the 








WITH FIRE CONTROL TOWERS 


























FIG. 2. FIRE CONTROL TOWER OF BATTLESHIP “MISSISSIPPI” DURING ERECTION 

Pacific and the Indian oceans; the Red _ to eyes familiar with vessels of the fleet as division. The vessels of the first divisior 
sea, the sea of Japan, and the Mediter they used to be. are not even allowed the band of whit« 
ranean sea One of the many alterations or im-_ those of the second have one band; of th 

It may be remarked, with just pride by provements with which most of the battle- third, two; of the fourth, three. Sim 
all Americans, that repairs in the true ships will be fitted on the present visit larly, the second smokepipe has none, 
sense of the word which are necessary to to their home yards is the “fire control is marked with one, two or three bands | 
our vessels after such an unprecedented tower.” The military masts, pilot houses, mark the first, second, third or fourth v« 
cruise are astonishingly few in num- bridges, and other “top hamper,” will give sel of a division 
ber, and that work on the vessels will way to the fire control towers, or “cage 
practically be confined to the installa- masts” as they are popularly known. The FIRE-CONTROL TOWERS 
tion of improvements; either those de- other changes will be emphasized by th The primary purposes of these fire-cot 
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trol towers is to provide a platform as 
high as practicable from which the fire 
control party may observe the splash of 
the projectiles as they fall, miles away, 
and be able to advise the gunners, as the 
battle begins, whether they are firing b: 
yond or short of the target 

The towers are about 90 feet high (above 
the deck) and the top platform will st 
line, the 


ind 


120 feet above the water limit 


which will 
Chey are 26 feet in diameter at the base an: 
Lhe grace! il 


pass under Brooklyn bridg« 


12 at the top lines and deli 


cate appearance of the structures, designed 
expressly for lightness, do not sugg 
their strength and rigidity Every vet 


tical element extends continuously from 
top to bottom and is a straight 
velop the full 


curved out! 


strength 
lhe 


result of twisting the toy 
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tests to which sample towers were sub 


je cted, 
of the 


On a model of the tower a test 


strength was made by cutting a large pro 
of members, and after- 
a still larger 


full number of 


portion vertical 


ward rtiol { ictually 


more than the parts, by 
cutting some in more than one place) and 
th still remained self-supporting 
On a testing machine the model showed it- 


the 


towel 


good for more than six times 


self 


strains to which it will be subjected 

The first sample full-sized tower was 
put on the Monitor | ll; lassee (ilorm 
ly the “Florida”) and built with a rake 
| 10 degrees [his Vas bjected t 
ring tests last immer at the time the 
irrets of this vessel furnished an ex 
perimental target Che ssel was also 
torpedoed experimental e sam 


time. 




















WIT 


“IDAHO” 


BATTLESHIP 


tical members 90 degrees from their bot 
readily 


tom ends to furnish strength and 


afford means of thoroughly tying t] 
structure together [he figure is know1 
as a hyperboloid of revoluti 

[he numerous vertical elements 
composed of seamless drawn steel tubing, 


the lower ones somewhat larger th the 

Iipper ones \ll members a rigid] 

lamped together where the, pass 

othe The fittings are drop forgings and 
e] isting There re sever plat 


afford a 


forms of wire-mesh to walking 
space around the standard compass 
rchlights,  et¢ The access’ hatch 
rough these platf rms are stagg red to 
revent jects, accidently dropped, ot 
fr falling any great distance 
The structure has shown itself wond 
from vibration on th 


illv rigid and free 


COMPLETED FIRE CONTROI IWER 


tested f 


lhe towers were rigidity, ¢ 
on the recent trip t the Idaho’ i I 
“Mississippi” to Guantanan A Nav 
Constructor was detailed to ea vessel t 

serve and report on the efficiency of th 
wers 

One of the las icts of M Ne wherry, 
is Secretary otf the Navy, was to orde1 
twenty of these towers placed on different 

tles] Ips lwo tor icl ship are to be 
placed e “Connect “Louisiana,” 
iN \ nont New Jerse v” and 
Georgia d on ch on the New 
Hampshit ‘Minnesota ebraska,” 
“Rhode Island,” “Virgi ‘Mi ri 
Wisconsin” and “O] \ nd tow¢ 
will be fitted to each of the ed ve 

when opportunit ffet 

The cost of the towers will b l 

$5500 each for labor d material he 


weight of 


pounds, The 


Che 


cele brated 


eacn tow 


er 


eff« ct oO! 


vessels is inappreciable 


Br 


if 


Ou 0,000 


the stability 


ish adnought 


was the first battleship to depart from th 
usual military mast. It was fitted with a 
fire-control wi resembling i thre 
legged mbers being conne ted 
t the top onl lL} develoy nt rt 
tower I d I ed due to t ing 1 
ity Of me ‘ f the technical staff Iti 
Navy Department, th dea_ bein g 
gested woven-wire wast paj 
isket 
In order 1 e tl towel ready for 
he spri target practice orders for 
material wer led between the Na 
tional Tube Company d Seamless Tube 
Company of America The steel castings 
e to made at th vy yard, New 
York; the drop forgings at the Norfolk 
Navy Yar ladders ind plat 
forms a he Philadelphia Navy Yard, 
where the towers of the “Mississippi” and 
Idah were built. Certain of the ves 
els will recety heir towers at thes 
irds and the remain the navy yards 
Bost d Portsmouth, New Hamp 


Heating Soda Tank with Gas 
Engine Exhaust 





sy B. H. W. Sci rHEISS 
Che line « ws how one shop man 
ilized the waste he from the gas en 
vine to heat the sod ik for cleaning 
ips 1 oil fr tt ti The tank 
J —_ ; ]t 
x = =” 
| | 
t A 
| 
= | 
r | 
2 - 
| : 
, ] 
\ 
/ | 
| 
k 
WW ll al 
tm Mac vi 
{EATI N H GAS-ENGINI 
HA 
l ! ri iat er | 
oO 1 ne ae p 
Solted inside t x casting B whichi 
incl diameter by 13 inches deep. B 
1 1 h thick nad ft ipped for exh t 
ipe It i t ( shown betwee! 
he engi t uffles This arrange 
t Ww ( tisfactory The water 
evap dly le 1 cover 1 
used 
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Current Practice in Steam-engine Design 


Compared with 10 Years Ago, There Is Greater Uniformity in Design, a 
Reduction in Weight per Horse-power, Showing Better Workmanship, Etc. 





B Y O 


investigation undertaken for 
of adding a little information 


his 
the purposs 
to the present knowledge of current prac- 


Was 


tice in proportioning steam-engine parts 

A similar investigation was undertaken 
at Cornell University Io years ago, and by 
the the trend of 


progress in the design of steam engines 


comparing two results, 
during the last decade may be observed 

Practice in proportioning standard 
settled 
certain definite values, which have by long 
found to 
This 
found to exist, not 


made | 


also in engines 


steam-engine parts has down to 


usage in actual operation been 


give good and satisfactory results 


general agreement 1s 


different y one 


but 


only in engines 


manufacturer, made 
by different manufacturers as well. These 
values are of such a nature that they can 


readily be expressed in a formula, show 


ing the relation between the more import 


ant factors entering the problem of design 
Although 


mathemati 


these formulas are not always 
illy exact, still they show in an 
relation between the 


rtant variables to be considered 


| he y ma\ 


approximate way the 


more imp 
in proportioning engine parts 
be considered as partly rational and partly 


empirical; rational in the sense that the 


variables enter in the same manner as 1n 
strictly analytical analysis and empirical in 
thre ense that the constants, instead of 
being btained from assumed working 
trength, bearing pressures, etc | 
rived fr actual practice and include el 
ments whose values are not accurately 
known but require consideration which 1s 
given by assigning values that have beet 
found to be safe and economical 

The formulas here given at least show 
the general trend of practice and in som 
cases will serve as a check upon the “en 
gineering sense’ and good judgment of 


the designers 


MetTHop OF PROCEDURE 


In order to carry out successfully an 


this nature, it was first 
data as to dimensions 
had 


This ré 


examination of 


necessary to secure 


ind weights in actual use which 


proved satisfactory in practice 


quired a cooperation of the builders of th 


engines examined, and in order 


to better 


cooperation, printed forms, 


secure this 


about rning 


150 questions conc 


sent to thi 


containing 


the different engine parts were 
huilders of the classes of engines ex 
amined \ printed circular stating th 


from Bulletin No. 252 of the 
Wisconsin 
condensation ‘ 
plotted charts 
typica Ep 


*Condensed 
University of 

[The 
omitting the 
l1 and 2 


mainly in 
which Figs 


ynsists 


iL = N. 


plan and object of the undertaking was 
also included as well as a personal letter. 
As was expected the matter of collecting 
this data presented some difficulty and al 
though all the engine builders communi 
cated with did not see fit to furnish the 
desired information, still data covering a 
large number of engines and representing 
many different secured. 
[his information represented sizes vary- 


builders were 
ing from 20 to 400 rated horsepower and 
the data secured were first tabulated and 
separated into classes and subclasses, the 


two main classes being high-speed or 
quick-revolution engines and low-speed or 
slow-revolution engines (the latter class 


being principally the Corliss). Divisions 


into subclasses were made in the _ treat- 
ment of such parts as the crank pin for 
center-crank and side-crank engines, while 
in dealing with such parts as the piston 
rod or crosshead pin, no such division was 
thought necessary 


[he following symbols of notation ar 


used in the formulas given: 


D = Diameter of piston 
A Area of piston 
L= Length of stroke 


f/= Unit steam pressure, taken as 
125 pounds per square inch 
above exhaust as a standard 
pressur¢ 

H.1 Rated horsepower 

\ Revolutions per minut 

( A constant 

K A constant 

d= Diameter of unit under con- 
sideration 

l1=Length of unit under con 


sideration 


lhe commercial point of cut-off 
taken at of the stroke 
All 


less otherwise indicated 
than the above 


given in inches un 


limensions are 
Other notation 
plained as used 
The general method employed in deriv 
ing the various expressions and in plotting 
(usually 


shown in the cuts 


be illustrated by re- 


the curves 


straight lines) may 


ferring to the method used in obtaining 


the formula for the piston-rod diameter 
deriving values of the constants 


nd 1 
used 
Piston Rop 
| s deemed best in this case to treat 
t piston rod as a !ong strut, to be de- 


signed for rigidity, inasmuch as any con- 


siderable buckling or flexure would be 


objectionable, and a slight increase in 


TROOTEN 


diameter, due to this method of treatment, 
would only add to the factor of safety. 


Euler’s formula for long columns was 
used. It has the form 
El 
— 7 2 = 
P=Ks« ae 
in which E = modulus of elasticity; J] = 
moment of inertia for the section: L = 


the length of the strut (in this case the 
free length of the piston rod); and P = 
the greatest load consistent with stability 
The value of the constant K depends upon 
the end conditions of the 
whether they are fixed or pivoted, free or 
In this case the piston rod was 
and free 


strut, as to 


guided. 
considered as fixed at one end 
at the other, because some forms of guides 


are poorly adapted to resist lateral flex 


ure. Here 
K IY, 
or 
s E 
P= io 
4 L*, 
Ly length of rod 
Pap=- pm; tegae?: 


lL, (in plotting) was taken equal to the 
length of the stroke L. This will merely 
change the constant in the final result. In 


plotting it was found that 


L; 18 L for high-speed engines and 
L*, Cm Be! 

l 1.4 1 1 low-speed engines and 
be 1.96 L’ 


\ssuming p as a standard steam pressure 
of 125 pounds per square inch and that 


l 30,000,000, the Euler formula will 
take the following form for high-speed 
engines (with L’, . eB te fb. 

a I)? m* X 30,009,000 X ® x d! 


4X 3.2L*x 64 


125 X 64 X 3.2 


d*= 
1* X 30,000,000 


pp f°: 





therefore, 


d 9.96 \ DL 

In a similar manner for low-speed engines 
(taking L’*, 1.96 L*), 
d = 0083 4) D L 

Both of these expressions are for a factor 


of safety of unity The equation used in 


plotting is 


d C \ DI 
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In plotting the curves for the diameter 
of the piston rod for these two classes of 
engines, values of d were used as ordinates 
and values for ¥ DL for the same en 
gine were used as abscissas 


Points located in this way are indicated 


by small circles in Figs. 1 and 2, and 
where two or more points derived from 
different engines coincide, a double circle 
is used. All points obtained from the en- 
gines of one maker are connected by a 
The broken 


of most of these lines is largely accounted 


conventional line. character 


for by the fact that sizes usually run in 


even fractional increments not less than 


1/16 inch, and are usually more, and it is 
also due to such commercial considerations 


as using the same size of frame, pins and 
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w 
na 


(234) = 


for low-speed engines 


THICKNESS OF CYLINDER 


WALI 


CyLINDER—T HI 


[heoretically the thickness of a thin 
cylindrical shell is proportional only to 
the pressure which it has to sustain, and 


In the 


steam en- 


the internal diameter of the shell 
case of the cylinder wall of a 
gine, this thickness is modified somewhat 
in order to allow for reboring, and in 
small engines it is increased still more in 
order to insure good castings 

Several 


thickness 


methods of expressing this 


were tried, but none give any 




















rods for different-sized cvlinders and _ better satisfaction than the empirical for 
speeds mula used by Unwin. It has the form 
\ heavy full line is drawn to represent : CD 
- . ‘ 
the average of the observations. Lines are 
also drawn to embrace the extreme points. where f the thickness of the cylinder 
4 
’ 
Y 
= 
- | 
3 
Ss 9 
5 2 ; 
A 4 
| 
7 
| 
| 
5 iV 15 20 25 
Value ry D ‘ I 
FI I, PISTON ROD HIGH-SPEED } 
From the equations of these lines different wall; D dian und 
values of C are obtained which represent constants 
the average, maximum and minimum From the engines exa ( vas found 
values of practice, as shown by the engines that B ».28 incl 
examined. , 
»; ¢ . Mean Vaiue oT ( 0.054, 
Piston rods of high-speed engines, 
Maximum value of ¢ 0.072, 
1g ie - 
” — Minimum value of ( 0.035 
Mean value of (¢ 0.15, 
Maximum value of C 0.187, No characteristic difference was found to 
Minimum value of ( 0.125 exist between high-speed and low-speed 
engines 


Piston rods of low-speed engines, Fig. 2 


Mean value of C 0.114, 
Maximum value of C 0.156, 
Minimum value of C 0.1 


As the strength of a 
the fourth 


long strut varies as 


power of the diameter, it is 


ecessary to compare the mean value of 


here obtained, with that obtained with 
factor of safety of unity in order to get 
e true factor of safety This is found 
be 
oO.15 “ 
== © 
0.006 
rr high-speed engines, and 


> Y 
BoLts 


DIAMETER OF STUD 


[he diameter of stud bolts used for the 


cylinder cover may be expressed by th 
formul 
/ ) 

when d diameter of bolts; D diam 
eter of cylinder, and C and B are con 
Stants 

The mean valt f 0.04 and 

B g incl 
\\ <cepti ‘ lest 

t« f holts 11S¢ | } one 


44 inch, and in the C 


cngines was 


engine the smallest value was I inch 


cylinder flang 


[The mean thickness of 


for holding cylinder vers, where thes 
was found 


thickness of 


were bolted to cylinder flanges 


to be 1.12 times the evlind 


wall, for both high-speed and Corliss e1 
gines 

[he thickness of cylinder cover at cen 
ter seems ft vary a great deal, but for the 


engines examined it may he 


times the thickness of the cylinder wall 
for high-speed engines and 1.12 times tl 
thickness of cylinder wall for Corliss en 
gines 
[he number of stud bolts used for cyl 
inder covers 1 roughly be expressed by 
. CD 
where J t number of bolts 
Mean valu yf 0.72 f igl 
speed engines, 
Mean value of | 0.65 for Corliss 


engines 
The 


engine 


least number of bolts used for any 


was found to be six 


ARANCE V LU ME I CYLINDER 


lume was found to 


vary per cent. in high speed 
engines and from 2 to § per cent. in Cor 
liss engines 
. 
RA ) } _ KE FE} Dra ETI 
Ratio of leng f stroke to diamet f 
cylinder i: gine ving peed creater 
than 200 revolutior er minut 
/ j 
M 7 
- 
Maximum \ f << 
Minimut . 82 
Ratio « I iengt Is 
1; . 
Viine t engines ' ad 
{ 
Me \ I I. 3 
AT ' . 
\I m | f ¢ 1&8 
Minimun f 
Ratio of length rete I 
cylinds ngit peed les 
than 110 \ Corli 
engines 
r 
i { } 
B 8 inches 
Mean value of 1.63 
Maximum value of ( 2.40 
Minimum value of ( r.15 
PistON—FAceE OF Piston 
[he relation existing betw: the wid 
of the face of piston and tl iamete f 
the pistor in be expressed equally w 
in two ways 
By z CD 
(Or DY % 
where z vid f pis —D diatr 
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5 
Using w=C D shoes; s = unit pressure on crosshead part of crosshead pin in high-speed en- 
gives for high-speed engines: shoes; a = area of crosshead shoes; r =  gines, 
ae length of crank; Le= length of connect- p= € €. 
A mean value of ¢ 0.40, . — 
; a. a ing rod. Mean value of C = 1.25, 
Maximum value of ( 0.47, The 7 . i “ae head a 
ete catia ak i bes 1€ unit pressure on the crosshea¢ Maximum value of C = 15, 
: in shoes may be found as follows: Minimum value of C = 1. 
‘or Corliss engines aE 
For Corliss « ‘ pa For Corliss engines, 
Mean value of C = 0.32, ‘a= ; Pe 
n [= CZ. 
Using the equation w—CD-+8 pa pa 125 Mean value of C = 1.43, 
gives for high speed engines a ae ee Maximum value of C = 1.9, 
= Minimum value of C = 1. 
; I inch, ry. ‘ : 
\ ee = n= [he crosshead pin may be designed 
Mean value of ( 0.32, F , . : J 
Sicbiedes wales ab C meni either for strength or for a definite unit 
aximul raiue oO — VO. > . . 2 ‘ ° 
Misiones voles af C mens may be taken as 6 for high-speed engines, bearing pressure on the projected area. 
I n 1 rt 1¢ = < . . - . ° 
and 5.5 for Corliss engines. The value For strength the crosshead pin may be 
For Corliss engines: of C was found to be the same for both treated as a fixed beam, in which case we 


B =r inch, the high-speed and Corliss engines: will have, 

















And mean value of C = 0.26 
The box type seems to be the prevailing : 
form of piston. The thickness of shell of ' 
piston in high-speed engines is about 0.6 
of the thickness of cylinder wall, and for 
Corliss engines this ratio is about 0.7 
5° 
Piston RINGS £ 
oS 
The prevailing number of rings used for 
the piston is two, and the rings are usu & 3 
ally turned to a diameter % inch larger 2 
than the bore of the cylinder $ 
PistoN SpEED—HIGH-SPEED ENGINES a 9 
Mean piston speed—605 feet per 
minute, 
Maximum piston speed = 900 feet per 
minute, 1 
Minimum piston speed = 320 feet per 
minute. 
Piston SpeED—CoriLiss ENGINES 
Mcen pieten speed son fect per 0 5 10 15 20 25 30 35 
. walnut | ik Values for V DL American Machinist, N.¥. 
Maxieanm piston epeed = Gon feet per FIG. 2. PISTON ROD CORLISS ENGINES 
minute, 
Minimum piston speed = 4oo feet per Mean value of ( 0.53, Resisting moment = bending moment, 
minute Maximum value of ( 0.72, or 
Minimum value of C 0.37 4/32 fd = % Pl. 
CrOSSHEAD—CROSSHEAD SHOES ; y ' 
For high-speed engines: For high-speed engines, mean value of 
The crosshead shoes are usually de Mean value of 5s 39.5 ] 1.25 d, then 
signed to withstand a certain unit bear- Maximum value of s 57; w/32 fd = %P XxX 5/4d, 
ing pressure, and this pressure 1s neces- Minimum value of s 28 ~- ; 
sarily proportional to the pressure on the ; : a = 
piston. The area of the crosshead shoes For Corliss engines — (.dé=P=paA p w/4 D’, 
which sustains the vertical component of Mean value of s 43, _— : 
the force transmitted through the con Maximum value of s = 61, ¢= CD. 
necting rod may be expressed by the equa Minimum value of s 32. In treating the crosshead pin for a defi 
tion While these pressures may seem high, ‘te€ unit bearing pressure on projected 
a=CaA it will be noted that cut-off usually takes tea, the following relation may be used 
place before midstroke is reached If di= KA. 


The maximum pressure S on the cross 7 
cut-off takes place at % stroke (which is . 
\s before, take 


head (if the steam follows up for half 
stroke) in searly equal to considered as the commercial point of ) ceca 
cut-off in this examination) the steam , “7 
r yressure when at Istrolk ill t bout eases 
<P S ; pressure en at midstroke will be abou — - , 
7 j sa tial ai hae dais 1.25 d KA=K w/a I, 
one-half of its former value at this point , 
‘ E and 
rhe earlier point of cut-off will reduce the 
] at { Lt © OT l€ 
GQ = xX DA, - 1: d=CD 
n unit pressures to safe working conditions , 
as before. 
b under actual operation 
a= _ == ( i i 5 i f 
1 _ A A, ; ? [his gives the same final expression f 
CROSSHEAD PIN 


| | both cases and the equation d = CD 
where S$ total pressure on crosshead Ratio of diameter to length of bearing used in plotting. As should be expecte 
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no difference was found in the value of C 
for high-speed and Corliss engines. 


Mean value of C = 0.25, 


Maximum value of C = 0.28, 
Minimum value of C = 0.17. 
Using the mean value of 1 = 1.25d for 


the high-speed engines and /=—1.43d for 
the Corliss engines, the following are the 
values of K and f, respectively: 


For high-speed engines: 


Mean value of K =0.10, 
Maximum value of K = 0.15, 
Minimum value of K = 0.037. 


Mean value of f = 2500, 


Maximum value of f = 5400, 


Minimum value of f = 2000 
For Corliss engines: 
Mean value of K = 0.115, 
Maximum value of K = 0.19, 
Minimum value of K = 0.037 
Mean value of 2870, 
Maximum value of f = 6450, 
Minimum value of f = 2300. 
CONNECTING Rops 


The method of treating the connecting 
rods is similar to the method employed 
The 


for long columns is used and the constants 


for the piston rods Euler formula 


modified for end conditions. As regards 
buckling in the plane of its motion, the 
connecting rod may be treated as having 
both ends free, but guided in the direc- 
tion of the plane of the motion, and the 


formula becomes 


EI 
; TT 
[3 
For lateral deflection the rod may be con- 
sidered as having both ends fixed, and 
the formula becomes 
; E I 
:. 47° ; 
‘i 
where P is the greatest safe load for 


tability; E is the modulus of elasticity; 
is the moment of inertia of mid-section ; 
ind Le is the length of strut (center to 
enter of connecting rod). 
From a comparison of the above equa 


tions it is seen that the resistance of a 
d of circular cross section to lateral 
flection is four times as great as its re 
stance to buckling in the plane of its 
‘tion and hence it need only be con- 
lered for the latter condition \ rod 


section may buckle 


the 


rectangular cross 
either plane depending upon ratio 
the hight A to the breadth or thickness 


t the center. For the engines examined 


mean ratio of h to b at the center of 
rods was found to be 2.28 

The relation of h=‘' was used in 

tting, 

Mean value of ¢ 2.28, 

Maximum value of (¢ 4. 

Minimum value of ( 1.85 
comparing the above formula for 
resistance of a rod of rectangular 
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cross section, to buckling in either plane 
for a given load, the following relation 
holds true: 


rif 


L*. 


4nr°E 
So 


hbheakh, 


where Jp is the moment of inertia of the 


mid-section of the 


rod about the b, or 
shorter axis through the center of sec 
tion, and Ja is the moment of inertia 
about the A, or longer axis through the 
center of the section, or 
rz Oh? = x, DF h 
and A 2l 
This shows that when A=2b5 at the 
center for a rod of rectangular cross 


section, it will have equal rigidity against 
For the engines 


2.28 b, 


buckling in either plan 


examined the mean value of h 


and hence these rods need be considered 
for lateral deflection only 


Connecting rods of high-speed engines 


(rectangular sections only) 

These are treated for lateral deflection 
nd 
eAtili 


E] 
P a 
Lae x 
If the rigidity of the rod is considered 
as determined by the breadth b and hight 
2b, the error will be only on the side of 


safe ty, and then 


; b* 
I=y7, Fbh=7,b5X2b= - 
: 6 
en 
30,000,000 h¢ 
P=pwr/4 D? =4n* x Jo Y 
L? 6 
nd 
} 
) = 0.026 + DI] 
(1 factor of safety oft unity). 
The expression 
b =s ( \ D l 
was used in plotting 
Mean value of C 0.07 3, 
Maximum value. of (¢ 0.004, 
Minimum value of ( 0.05 
[his gives a factor of safety of 
0.073 | = 60. 
0.026 
Connecting rods of low-speed engine 
(circular sections only) are treated to 
flexure in the plane of their motion and 
E] 
P =r? - . 
] 2 
p1 3 30,000,000 vw d* 
x T x - x 
ee [3 64 
nd 
i = 0,051 \ a! 


(for factor of safety of unity). 


Che expression 


d = ( \ DL 


was used in plotting 


Mean value of ( 0.092, 


Maximum value of C = 0.104, 
Minimum value of ( 0.081 


[his gives a factor of safety of 


0.092 \* 

IT, 
0.051 
CRANK PIN 

| he Tall I if netn te lane I crank 

pin may be expr ed by 
Ld 
For hig] spt l gines 
Mean value of | 0.87, 
Maximum value of ( 1.25, 
Minimum value of ( 0.66 
For Corliss engine 
Mean value of ( 1.14, 
Maximum value of ( 30 
Minimum value of (¢ 1.0 

. te | ; 

In treating the crank pin for strength 
it W in the case of center-crank en 
ines, taken as a simple beam having a 

ith equal to the distance between the 
center lines ort main journals or the en 
gine, and for strength 

resisting mome? bending moment, 

7 od | 
T 32) f 
vhere d is the diameter of the pin and 
l is the distance from center to center 
{ main bearings The relation betwee: 
the diameter d and the length Ls may be 
expresse l by 
Li Cc d, 
Phe ean value of ¢ 4.2 
en 
, 437° 
r/22fd* 1.05 d Kpr 4p 
4 
Cd 1.05 125 0.78 Dp 
nd 
T) 
which is the exy ised in plotting 

For hig! eet er-crank engines 

Mean value t 0.40 

Maximum value ot ( 0.520, 

Minimum value of ¢ 0.25 ; 

Mean valu I 6600 

Maximum value of / 13,400 

Minimun lue ot / 350 
[he cra k p ide-cri ( iss en 
nes was treated as a single cantilever 


bearing 








658 
length of the crank pin, and in the same 
manner as before 


r/32fd*=— es, 


where d is the diameter and / is the length 
of the crank pin. 

The mean relation between the length 
and the diameter of the crank pin as al- 
ready found is 

l 1.14 d 


and as before, the following final expres- 


sion is obtained: 


d CD 


yrliss engines: 


0.27; 


For side-crank C 
Mean value of C 


Maximum value of C = 0.32, 
Minimum value of C = 0.21; 
Mean value of f = 7800, 
Maximum value of f = 13,000, 
Minimum value of f = 5500. 


MaIN JouRNALS OF CRANK SHAFT 


Crank shafts are subject to variable 
combined bending and twisting moments, 
but these moments, when their magnitude 
and direction are known, can be reduced 
to an equivalent twisting moment by the 


formula 


M: = M +4| M*+T*, 
\ 


where M; is the equivalent twisting mo- 
ment, M the simple bending moment, and 
T the twisting for the 
point the ratios of bending and 


simple moment 
If now 
maximum to 
the 


same 


twisting moments and of 
constant, above 


the 


mean moments are 


transformation will retain gen 


eral form and change only in the numer- 


ical coefficient. In the engines examined 


there is a general agreement as to the 


above ratios of moments among engines 


of the same class. 
the main 


of the crank shaft may be treated 


For maximum fiber stress 


journals 


to this equivalent twisting 


\ common expression for twist- 


as subjecte d 
moment 


ing moment 1s, 


dat J — 


where d is the diameter of main journal; 
H. P. is the horsepower of the engine, and 
N is the number of revolutions per minute 


For high-speed center-crank engines: 


Mean value of C 6.6, 
Maximum value of C 8.2, 
Minimum value of C 5.4 


For Corliss engines this relation seems 
best expressed by the form, 


8 
| as 
d ( ( | \ —#) - 


B=0.3 


AMERICAN MACHINIST 
Mean value of C = 7.2, 
Maximum value of C = 8, 
Minimum value of C = 6.4. 


The relation between the length and 
diameter of the main journals of crank 


shafts may be expressed by 
Po 2S, 
For high-speed, center-crank engines: 


Mean value of K = 2.1, 
Maximum value of K = 2.9, 
Minimum value of K = 1.6. 


For Corliss, side-crank engines: 


Mean value of K 1.9, 
Maximum value of K = 2.2, 
Minimum value of K 1.62 


[he relation between the projected area 
of the main journals and the area of the 
piston may be expressed by 

g§i=42= FA 


For high-speed, center-crank engines: 
Mean value of F 
Maximum value of F 0.7 


0.48, 


ys) 


Minimum value of F 


0.3 


For Corliss, side-crank engines: 


Mean value of F 0.6, 
Maximum value of F 0.66, 
Minimum value of F 0.5. 


[CHE FLYWHEEI 


Che weight of flywheel rim was found 
to be almost too uncertain a value to lend 
itself to 


treatment. 


any Satisfactory comparative 


There is a marked difference 


in opinion among the different engine 
builders, not only as to what would con- 
stitute a proper total weight of flywheel! 


for an engine of certain horsepower, but 
difference in 
the total 
acting at 


there is an equally marked 


opinion as to how much of 


weight should be considered as 
the center of the flywheel rim in produc 
Ing inertia eftect. 

Som total 
as acting at the rim 
in producing inertia effect; others 
sider the 


manufacturers consider the 
weight of the wheel 
con- 
weight of the rim, spokes and 
hub as all acting at their respective cen 
ters of gravity, the weight of the spokes 
being considered as about one-third of the 
total weight of the wheel; still others con- 
sider the weight of the rim and one-third 
cf the weight of the spokes acting at their 
respective centers of gravity; and finally 
some consider the weight of the flywheel 
rim only and disregard the weight of the 
remaining parts of the wheel 

the examined it was 
found that the weight of the rim of the 


From engines 
wheel varied from 44 to 75 per cent. of the 
total weight of wheel in high-speed en- 
and from 52 to 68 per cent. in Cor- 
liss engines. 


gines, 


In view of these variations it was 
deemed best to use the total weight of the 


wheel in plotting. And the formula that 
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is most commonly used for finding the 
weight of flywheel was used. 


It has the form 


W =-Cx HP. 
Di, N®’ 
where /V =the total weight of wheel; 
D,= the diameter of wheel in inches; and 
N =the number of revolutions per min- 
ute. 

This relation gives fairly satisfactory re- 
sults for high-speed engines up to about 
175 horsepower, and for this range: 

Mean value of C = I,300,000,000,000, 

Maximum value of C = 2,800,000,000,- 
000, 

Minimum 
000. 

But when high-speed engines of larger 
considered, the relation 


value of C = 660,000,000,- 


size are seems 
better expressed by 
H.P. 
= a 
D*, N 


B= 


W=C +B; 


1000, 


Mean value of C = 720,000,000,000, 
Maximum value of C = I,140,000,000,- 
000, 
Minimum value of C = 330,000,000,- 
000. 
A somewhat greater uniformity 
to exist among the builders of standard 
In these engines the re- 


seems 


Corliss engines. 
lation seems best expressed by 


( HP. ' 
W = (5. Fi —B), 
or 
. HP. 
a = ( Ds, Ns —K ’ 


B = 0.000,000,004,5 


Mean value of C = 890,000,000,000 
Maximum value of C = 1,330,000,000,- 
000, 
Minimum 
000. 


value of C = 625,000,000,- 


The corresponding values of K are: 
Mean value of K = 4000, 
Maximum value of K = 6000, 
Minimum value of K = 2800 


The relation between the length of the 
stroke and the diameter of flywheel in 
high-speed engines may be expressed by 


A= L, 


where D; =the outside diameter of wheel 
in inches; and L =the length of stroke in 
inches : 

Mean value of C= 44, 

Maximum value of C = 5, 

Minimum value of C = 3.4 


For Corliss engines, 
Mean value of C = 4.4, 


Maximum value of C = 5.2 
Minimum value of C 


The relation between the width of th 
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face and the outside diameter of the fly 
wheel may be expressed by 


or 
where 7 


and D, the diameter in inches 


For high-speed engines 


B 18, 
Mean value of C = 0.31, 
Maximum value of C = 0.46, 
Minimum value of ( 0.24 


The corresponding values of A are: 


Mean value of K —5.6, 
Maximum value of K = 8.3, 
Minimum value of K = 4.3 
For Corliss engines 
ze’ C (D B) 
or, 
Ze CD, +. 
B 50 

Mean value of ( 0.22 
Maximum value of C = 0.30, 
Minimum value of ( 0.18. 


The corresponding va 


Mean value of K 


Maximum value of K Is 
Minimum value of / 9 
Bett SURFACE PER INDICATED HORSEPOWER 


The relation between the number of 


square feet of belt surface per minute and 
7 be 


horsepower of an engine may ex- 
11 
= hh rs p we sf 
re S the velocity of flywheel rim 
teet per minute multiplied by the width 
elt in feet 
wr high-speed engines 


Mean value of C = 26.5, 
Maximum value of ( 4 
Minimum value of ( 10 


or Corliss engines, this relation seems 
ter expressed by 


S=C X horsepower +- B; 
B 1000, 
Mean value of ( 21, 
Maximum value of ( 35, 
Minimum value of ( 18.2 


VeELociITy OF WHEEL RIM 


of 


ocity flywheel rim in feet per 
nd; for high-speed engines 
Mean velocity 70 feet per second, 


Maximum velocity 
ond, 
Minimum 
ond 


82 feet per sec 


velocity 18 feet sec 


per 
r Corliss engines 


I velocity = 68- feet per second, 


the width of face of flywheel; 
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Maximum velocity = 82 feet per sec- 
ond, 

Minimum velocity 40 feet per sec- 
ond 

WEIGHT OF RECIPROCATING ParTS 

In this investigation the weight of the 

reciprocating parts was assumed to be 

directly proportional to the pressure on 


the piston and inversely proportional to 


the length of the stroke and to the square 


of the number of revolutions Putting 
this in the form of a formula and remem 
bering that the total pressure on the 
piston varies as D*, the above relation 
gives the expression 

[)3 


I c . zDD 


ii the 


parts, composed of the 


where weight of the reciprocat- 


weight of the 


ing 


piston, piston rod, crosshead, and one-half 


the weight of the connecting rod; D 
diameter of piston; J the length of 
stroke in inches; and A the number of 
revolutions per minute 


Data for obtained fi 


high-speed 


plotting were ir 


engines only 


Mean value of C 2,000,000, 


Maximum valu 3,400,000, 


Minimum value of ( 1,370,000 


lor the cases where the information 
was obtainable, the balance weight op 
posite the crank pin was found to be 
about 75 per cent of the weight of the 
ciprocating parts 
WEIGHT OF ENGINE PER INpICATED Horst 
POW ELE 
The relation between the total weight 
f the engine and the number of rse 
power may be expressed by 
ei 
Vi j rsef N 
where H the total weight of the rin 
For belt-connected, high-spe eng 
Mean value of 82, 
Maximum value of ( 120 
Minimum value of 52 


For direct-connected engines, the weight 


of the engine without the generator was 
found to be from 10 to 25 per cent. greater 
than the weight of belt-connected engines 


of the same capacity 


For Corliss engines: 


WwW ( h ”? we? 
Mean value of ¢ 132, 
Maximum value of ‘C 164, 
Minimum value of C 102 


REI BETWEEN AREA OF 


ATION AN 
INDICATED HorRSEPOWER 
[he relation between the number of 
square feet of area occupied by the bed of 
the engine and the horsepower may bs 
expressed 


6059 
] ( horse pow B 
For high-speed engines 
b Io 
Mean value of ».32 
Maximum value of ( 0.44, 
Minimum value of ( 0.2 
This area may be increased by from 
15 to 25 per cent. for direct-« ymnected en 
gines 
For yrliss engines 
Bb So 
Mean value of 0.5 
Cont ION 
\ comparison of the resul ybtained 


from this 


fron 


Cornell 


seve 


there 


} 
I 


ral interesting features 


steam 


coefficients 


nvestigation and thos 


University 


idi> 


beer 


a similar investigation ca 


obtained 


rried out at 


Oo years reveals 


It shows that 


a gradual change during 


de« ade, in the coefficients and fac 


Imi 


engine 


| 


and 


used 


ch 


aisvU 


the of the 


sh 


in design 


»wws how these 


nstants have been modi 


et existing conditions, and al 
re is still a great variation as 
ctice among the different build 
oportioning the different parts, 
irs, however, on the whole to be 


it greater uniformity in this re 


spect now than tormer 
The steam press used and assumed 
ynstant in this examinatior 25 pounds 
per sq iwainst 100 pounds in 
former discussiot Notwithstanding 
t { nstant btained in the two 
diffe iscussions show in many in 
| close similarity. The 
g t ( ike la seem to 
ve irect a rdance with the 
sure and speed 
arts as the piston rod, which 
ynal tre t and 
g for strength and rigidity, the re 
ilts e! losely Phe ilts also 
ores losely in the case of the con 
ecting rods of the low-speed engine In 
tl f the necting rods of the 
high-speed engines there is an increase in 
the mean value of the facto the ex 
press! 
C ' 
\ 
from 0.057, as found. by Professor Barr 
to 0.0 is found in the present discus 
sion This, since factor of safety 
varies as the fourt ) f the factor 
C, more than doubles the fact of safety 
It increases from 27 to 60. While a factor 
of safety of 60 seems unnecessarily large 
ind illed f if may partly he ac 
ted for by t rea team pres 
| speed us in recent years 
lati bet the thickness of 
the cylinder walls diamett f cylin 
der is practical t v as 
formerly 
*Tran 14. Ss. M. I 18: 737 





6600 
[The area of the crosshead shoes pre 
sents some differences. The present in 


vestigation shows the relation between the 


area of the crosshead shoes and the area 
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Maximum value of C = 0.35, 
Minimum value of C =0.14. 


The corresponding values obtained by 


Professor Barr are: 
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used for the same amount of power trans- 
mitted, at the present time. 
In the expression 
D4 


== ( 





of the piston to be the same for both high ui 


“NL? 











speed and Corliss engines and gives a B= 2.5 inches, 
value which is about half way between Mean value of C = 0.30, for the weight of the reciprocating parts, 
what was found to be current practice for Maximum value of C = 0.46, C shows an increase from a value of 1,- 
high-speed and low-speed engines 10 years Minimum value of C 0.13 860,000 IO years ago to a value of 2,000,- 
lhe present value of C in the rela rt 000 at the present time. 
> Ne } +h- - } 
; hese values show th: same | ; . 
Laas ig ! gives ¢ 0.22 for both est 1LUe 1OW aat tor the a The weight of the engine per horse 
. iorsepower and leng of stro (re is . ° 
igh-speed d low-speed engines as rigalee ler we ‘ ke there 1 power shows a decrease of 29 per cent. in 
‘ 1 considerable reductior ng of . . . 
ales 0.63 for high-speed and as ‘ le reduction in the length of the case of the high-speed engines and a 
‘ the crank pir s figure also sh s th: ; —— . — 
0.46 for low-speed engines in the a ra pin. Thi : ils » shows that decrease of 25 per cent. in the Corliss en- 
* _ there ctc among t} > 7 ‘r oi > . . an 
ious exa ation. This gives an in re exists, among the diffe rent engine gines below what it formerly was. The 
;, uilders, a much greater unifor Pe eee ee Ee eee 
reas I about 45 pe cent. in the unit ulders, ; nuch —— ‘ utormity 1 constants in the relation w= ( x horse- 
: proportioning the crank 10 thé “ 
bearing pressure on crosshead shoes in * P the crank pin n all han power are 82 and 132 now as against II5 
gn formerly n treating the cranl or _ ¢ . 
the case of high-speed engines and an in —— In treating the crank pin for and 175 in the former discussion for the 
: strengtl ho er as was on i . - 1: . 
rease of about 8 per cent. in Corliss en ength, however, as was done in th high-speed and Corliss engines, respec 
res nvestigatio t > ds a . : ila 
gines over Ww \ formerly found to Present investigation, there is even a tively. In fact, lightness of construction, 
, , 11 . greater unifort! hib ; . ; 
wit Improved methods of lubrication eater unil seat) exhibited ; good workmanship and materials of the 
. . atio o neth to diameter o ; at.st 
probably account for this in part Che ratio of length to diameter of main greatest strength and durability are among 
, ‘ journals is almos tical | two . , ; 
In treating the crank pin and crosshead irnals is almost identical in the tw the factors which have brought about the 
pin in the present discussion it was deemed “ \nd — s mo Of improvement of the steam engine and 
1ecté rea of 1Oul Ss o th il of tl . 7 ¢ 
nore i ry to consider them on th @ area of js ls t ee f the made possible the fulfilment of the pres 
: 1 1 piston mn tine x SS1IOTI 
basis of strength rather than on the basis ! In — ent-day requirements 
‘§ bearing pressures and friction alone as ‘HP 
vas done in the former discussion Che = ( \ 7 j 
ratio of length to diameter of the cross Annealing High-speed Steel 
head pin is found to be practically the there is in the case of the high-speed en 
same now as former O g } f : -¢ 
same now i rmerly ‘ wing to the dif gines a decrease in the coefficient C from By O. M. Becker 
ference in the method of treatment of the 7.3 to 6.6 which gives a corresponding de 
crosshead pt! the Ss ( al 1 th . , 1 = 
head pin, the result obtained in the rease in the diameter. In the case of the | | 
two « S ot be ec are irect og: . . . t is now customary for makers to fur 
_ on annot be compared directly, Corliss engines a comparison of the dia hicl , k 2 led 
) ) subset tino : lies © nish high-speed steel stock annealed, 
ubstituting the mean values a grams shows that there has not been much , sales ; : he | 
found in th reset i stigatio1 } - - stead ot as it comes trom the hammers 
found in this present investigation, the Change in the value of the diameter of ; , : “ag hj 
mean value for ; -xpressio similar ti , , . or rolis as tormerly, though 1n most cases 
value f in sats ession similar tO main journals although the above relation . 5 ae = 
the one used by Professor Barr can be , 1; the unannealed can be had if especiall 
; scems to be better expressed in a slightly i : 
obtained. Knowing that 1: ce js ordered. In this way the bar stock b 
different manner at the present time : 
5 : ar comes available in many ways without 
Seeks us In the case of the weight of flywheel, : 
. 1.25 4, eeceipy : preparatory treatment. For example, 
if Professor Barr in his examination used me 
ind that : ae , : is a comparatively easy matter to machin 
the weight of rim of flywheel only, then ‘ 
j 0.2% D ‘ tools direct from the stock as well as t 
d 25 L, there is no comparison between the re- . : 
Lect of ; But if tl forge them. The use of annealed ste« 
3 bh tdhesl Se sults obtained then and now ut 1 1€ 
lues « be substitu 1 th al car 
, , ubstituted in the ex sae lessens the unusual care required to bring 
YT ion total weight of wheel* was used in plot Page —— phe 
: : tools out of the hardening treatment with 
, 3 ~ 4 ting, in the former case, then for en ; 5 : 
a ( s . the shanks or necks soft enough to mini 
gines up to about 175 horsepower there 1s , , 
ick se : ea : at mize the danger of breakage at tho 
as used by Professor Barr and the corres fairly close similarity in the two cases, 
| | . ¢ ; 1 points. It is to be noted also that the long 
ponding value of C fond From the the present tendency showing an increase ' ; : 
: aga annealing at the mills gives to the st 
bove expression in the weight of flywheels, a condition re- “ih e ‘ 
' a uniformity and freedom from strai 
sulting no doubt from the exacting re : be 
ld 1.2sdxd 2 eae : that would otherwise be difficult to pr 
( st . quirements ot speed reguiation ot recent er pa 7 
\ r/4 D?* duce, and thus limit the utility of to 
years . ‘ 
” D r apexes ; made from it. Most high-speed steels 
1.25 X 0.25 x 0.25 / The locity of the flywheel rim 1s prac : . : 
3 73 = 0.10 : a? ; be made nearly or quite as soft as ordin 
0.7 tically the same now as formerly. In the é 
J. ; ; : : tcol steels by proper annealing 
ihe mean value of ( found bh Pr ' ase of the number of square feet Of belt a ; M 
. . eet 1a DY it ; ¢] : a It often becomes desirable or necess 
scor > © ) hi 1 z ae urtac er Imorsepower, nere Sa grea . ‘i i 
‘ r Barr was 0.08 Lhis Snows a slight I ; ; , ‘ + lat to anneal pieces in the tool making pl 
nct < | eantsc, het | = ee reduction in the tactor C in le reiation — 
rease in the ratio between the projected In th f th [This may be because only the unanne 
r of the crosche nen , . b) ( lorsepower n tne case O ne . : a 
ea of th lead pin and the area of . I ; ; _ stock is at hand, or because the forg 
he piston oh-speed engines, C has a value of 20.5 2 ; 
earn he f li or other processes through which t 
Ty al A wees eae Se at now rainst ss in the tormer discus 2 Z - 
rdet t a mparison f h + JP ile net pass, before the final hardening, may |! 
»] , lhniec } oes . . — | 1s, seeing that the velocity of tne ‘ 
im, \ I igh-speed engines paeasc aig fr made them more or less hard, very li 
vere plotted { the equation ywheel rim is the same tow as tormeriy unevenly. - 
st mean a decrease in width and a cor- 
H.P 1 er n thickness of ts , : 
( ] | ponding increase In thickn f belt NEED OF FURNACE AND UNIFoRMI1 
fe: 1 . . 
: ; it much anne: g is to be done : 
1 ) > : : *This question we referred to Professor in — a0 ling : . be di rag 
vy Professor Barr, where Barr, and following is his reply Ep.] “In able annealing furnace is requisite 
1 , ore 1 , 7 4] - ypegard to whether I consider the weight of ae o P ‘ 
oe ; oi — engtn Of the entire flywheel, or the rim only, in my in gas-fired oven is most often used, t 
roke | It estigations of engine proportions. I would § ¢] lichtl se iad . = A : 
” ' : 5* p ; e SiHgntty ss conve , oKe- r 
. state that the constants which I derived : : ae le: . ventent : ke ot 
: 1.6 inch, from practice relate to rim only See Trans hracite-fired furnace is also suitable 
\T 7 : . we) actions Ss. M E Volume XVIII, page - ‘ . 
lean \ e ot ( 0.28 Al satistactor An important requiret 
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in design is the 
tinuous high he 
time if necessar 
ordinary tool-m: 
not essential, fo 
of the same dur: 
mills. A prime 
uniformity, as a 
to the 

the h 


nealed 
Therefore 
and it is 
such that 
tributed 


the h 
through 


chamber. The c 


good in this respect, 


are now designe 


double 


plish this same r 


plates, or 


same 


necessary 


ability to sustain a con 
at for a long period of 
y. For annealing in an 
iking plant, even this is 
r the 
ition as that 


heats need not be 
given at the 
annealing is 


must 


essential in 
given piece be an 
extent throughout 
eating must be 
that the 
will be € 
the 


furnace 


uniform, 
furnace be 
eat venly dis 
out 


oRe 


heating 
ially 
though gas furnaces 


fire o1 
18 esper 
muffic bafti 


d with or 


floors. so as to 


accom 


sult 


QUICK AND SLow ANNI NG 
Quick annealing t to be encouraged, 
tor though fairly go esults son 
times be thus »btained it mus be 
membered that proper annealing ) 
ess requiring mucl nd good ju 
it Phe lowe e temper 
1S and ‘ d e bett t 
nealing Tr} ng Id up 
vwhere f 2 
extel eali lg 
l irries I st tn ug 
ind units D i ntire vie 
If necessary to anneal witl I 
T Tie as S 
I wl fu 
] ] ] 1 1 
me nd el ing th eat to « 
‘ 1 rema Q 
‘ f e until entirel 
e user car 
| ep a dt 
vel] after the desit d eat 1S I s 
vill die down \ slowly t is bette 
» build a hood of ebricks over th 
ind to fill this » with coke fore 
re 1s allowed t » down If a gas 
ke furnace is used, air must be carefully 
x<cluded during the cooling so that « 5 
ve oxidati n he ventec 


— 


lime, that 
ted up and all 


CKeT 


vhich, however, is not 


it partially accon 
teel is heated to 
lunged into hot w 
t the piece must 
that 


the 


ited, while 
ttle short of 
If possible 
a muffle, even i 
nd than a 


piece 


sely in green Co 


red charcoal, or 


nerate a! 


method is 


the st 


10N-Oxidizing 


quantity of sand, 
been previously we 
wed to cool there 4 
sometimes employed 
very certain and 
iplishes the object The 
a dull black red and 


ater “he temperature 
not exceed that indi- 
1f the water must be 


boiling point 
eel sh yuld be 
f nothing better be at 
f 


inclosed 


gas pipe, and packed 
il dust, coke dust, 


like substances 


pow 


that will 


g gas, and will 
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It 
is much better to have a suitably designed 
lined with firebrick; preferably a 


envelop the pieces under treatment. 


muffle 
cast-iron one 
provided with a 


for 


A rectangular box 


flanged lid is excellent the purpose 
[he flange should fit very loosely into a 
the top 
can then be filled 


Clay 


that from 


The 


fireclay to exclude alr. 


grooved rim projects 


of the box. 


groove 


with sand or 


effects this purpose rather better than 
sand It is well to have one or more 
small holes through the cover for the 
escape of gases, as ttherwise the clay fill 
ing might be blown ff in place s It is 


very necessary t precautions for 


] 


the of hot cold 


he exclusion air because 

surface oxidation of the steel takes place 

frequently to sucl 1 extent as to im 

pair the uniformity f the subsequent 

hardening 
ANNEALING TEMPERA ES 
l box and t should be place: 

1 a moderately eated furt d slowly 

rrought to son ing ( a dark 

ed vhere int at whicl 

softening 1s t low Ww l 

il cen 2 VOC OO I 

150 degrees | ( t 

, wuld be 1 { ies 

f , , ‘ f 
= ‘ 
pou t t : pie 
t Soaking long { 
T d he ting li ) ; uri ‘ 
~~ ee ‘ Re ie cell 
he structure nd 
rease the li k ng the 
seque £ 
1S rive 
xperi ‘ . : that 
give! NEC ld ted 
r ' ) ] wit! ; 
I ige to t u iscel 
laneous wor! ( ry so mucl 

it n eC1 ! é down 
Only experience 1 nasa 
guide, thoug! ibo) 
nentioned will i yximate 
range tin wi 1 \ iting 
~ ild he ] ¢ 

()VERHEATIN np Un HI ING 

It is better t ‘ ather than 

erheat to continue the treatment for 

s ter for longer tim¢ 
t} in seems pI bh ne ssar as tne il 
nealing can be repeat n el : t 
been carried far enoug! 

More important still is the maximum 
temperature maintained. If raised consid 
erably above that already indicated, 1. 
1450 degrees | I purpos f 
he treatment is in p feated, because 
near this temperature tl hanges begin 
to take place vhicl re necessary for 
hardening, and the steel comes out im 
perfectly annealed, if indeed not quit 
hard at times; especially if the cooling 
takes place less slowly than it should 


The temperature must on no a 


ceed 


quent 


there 


16050 
read 
fore, 


degrees 


ings 


of the 
very desirable 


Fahrenheit, 


py ro! 


OOI 


ccount 
and 


neter 


ex- 
fre- 


are, 


[he heating having proceeded until the 


steel 


heate 


has 


d thr 


been ( 


ughout, 


turned off and the 


ympletely 
heat 


allow 


the 


turnace 


and 


ey 
should 


ed to 


enly 
be 


cool 


down very gt! idually, the slower the better, 
and the contents not removed until quite 
cool Tr] r es, under the best 
ditions ( il irs [Twelve hours is 
short e1 g 1 time, and two three 
tim s long is better Cold air must 
during this time well as during the rest 
of the treatment efully excluded 
fri the furnace 
Co LF} y ANNEALING 
( f f high-speed steel 
ne 1 come er) ell, but ill 
ewhat ¢ red. It i ‘ 
| ‘ ' } * ¢ 
if ; {’ it i 
< { 
‘ 1 s in the bottor 
f t f fr 
d «ift f ae the tn 
t it I Im t 
‘ } 
) 
7, ; 1 } o 
i s i; = ) 
| 
; | ‘1 vig ? 
} 
] x ‘ 1 
: 
‘ t \t 
eb 
1 ‘ tr 
: 
t 
f | the nn 
B a gas ft 
t tl t tices around 
tl e] letel lls them during 
D < 19 yxidati ' va) 
col ( f tl Very littl 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice 


and Economy 





WE PAY FOR USEFUL 


A Problem in Stresses So far as | am aware, there have been 
no failures by rupture or undue deflection, 


but the criticism has been made that there 


[he following problem has been a fre was an excess of material which, from the 
quent visitor, and as there has been some point of cost, is objectionable. 
discussion as to the proper method of Fig. 3 will probably indicate in a plainer 
Cc 


K . F a 3 


PMO ae 


| H-----{ 3 ap wy 





rf rs, 




















| 
} A PRO} 1 | 
= | 
} 
handling it, | am sending it to the “Upper 
House” for such criticism or suggestion } 
as may seem t the members fit and mn tit / soa8) 
rope! Af 
Fig. I is a cross-section of a casing 4 E A \ 
circular in form, stiffened by the ribs D 
with the heads B bolted on, and subjected | 
to internal pressure, tending to rupture it ‘ ~- a 
along the line (¢ C , 
One method of attack is to assume a Tr 
cantilever T-shaped beam of a length E FIG. 1 
and breadth Ff fixed at the end G, uni 
formly loaded over its entire length, and : 
carrying in addition a concentrated load | 
at the end H equal to the total pressure , 
on a segment f the head bounded bv the “4 
lines J K, Fig. 2, produced to the center -- a . 
The heads B are assumed to be stiffened 
by the radial ribs, so as to have no deflec : 
tion that would produce an abnormal ! 
stress in the casing A Plan 
[he circular form, as shown in Fig 
2, undoubtedly adds something to th + E : 
streneth of the beam, and the opini n has C-_ H 
been advanced that this addition would be - 
equivalent to a reduction of the load equal ST aa ven 
to 20 pe! cent [his does not take int FIG, 3 Poy are 
consideration the diameter of the casing, 
: : AMS STRATING A PROBLEM IN 
and for that reason does not find favor all Sees 
around, as it is argued that the arch - 
action, if there is any, would be more pro- way just how we go about it, the reference 


nounced with a small diameter of head letters being the same as in the other fig- 
than in a large one, and the coefficient ures Assume a uniformly distributed 
should be varied by some function of the load over the entire surface of the beam 
diameter as in the plan view; this load we will call 


IDEAS 


W. The bending moment = M, will be 
WE 

“a Assume a load concentrated at the 
end H of the beam, which we will call 
W,, and the bending moment due to this 





load M,, will be W,£E, and the total 
bending moment M2, will be M + M,. 
The moment of inertia = J. The section 
l : :; 
modulus = § = ——_ being the distance 


from the neutral axis to the most remote 
. M? 

fiber ; and the fiber stress will = = This 

fiber stress so found is to be reduced by 

20 per cent. to get the actual stress. How 


about it? 
Philadelphia, Penn I. G. NorMAN 


Two Friction Clutches 


Of the making of friction clutches there 


no end. Yet two that I have used with 


more or less success may be of interest 
he first, Fig. 1, was used on a small 
rret lathe [he action is especially 


powerful. The clutch ring A expands 
inside the cone pulley, and B expands in 
side the face gear Che sliding spool 8 
acting through the two toggle arms D /) 
presses apart the two levers E £, which, 
in turn, press against the set screws F F 
in the ears in the expanding ring. Ad 
justment for wear is made by means of 
the set screws F F, which can be easily 
reached through the opening between the 
face gear and the cone pulley. The first 
clutch of this kind was unsatisfactory be 
cause I did not leave the opening G in the 


expanding ring. This is necessary, other 


t))\ 
il 
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'WO FRICTION CLUTCHES 


wise only a small part of the circu 
ference of the ring gets a bearing in t! 
pulley. 

In all such clutches it is an advantag 
not to key the friction disk, or expandit 
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ring, directly to the shaft, but to drive it be used either in hand or automatic screw it keeps its bearing in the seat straight 
~ rom a circular plate, keyed to the shaft, machines and is adjustable to turn any the entire leng 
5 by means of a dog pin, which had best desired taper for the work in hand. This After the t h ished its cut the 


be rather loosely fitted. In this way the adjustment for the taper plate A is ob 


ring in expanding can adjust itself to the tained as shown in Fig. 2, by means of. yond the body of the tool, as represented 

bore of the pulley and yet drive the shaft the adjusting screws B at the under- at /, this being caused by the ba acting 

without binding on it side of the tool. To adjust or set the pon the slide during the advance of the 

The second clutch was for some rough taper plate it is only necessary to loosen turret and tool along the work. When 

work where we had been troubled by b: the screw C, Fig. 2, when the screws BB, the turret is rotated the cam roll which 

ing called on to adjust other styles of which bear against the taper plate can be ; fastened near the end ide, 

, clutches too often The men using them turned. When the desired angle for the strikes the cam shown u 3, which 
e were unwilling to exercise the necessarv taper plate is obtained screw C 1s tight is made of flat steel, hardened ground 
I] patience to attend to them. In this case med t clamp the pl to the slide D, and fastened on the top of the t slid 
is the driving was through the spool A, be big. 2 Fig. 3 shows the position of ll as 
] ng held from turning on the shaft by rhe st operation on these keys is_ it starts on the cam and also as it reaches 
feather. (Two feathers are better than nade with a combination drill and facing the high point. This movement ng the 
7 The ool, which drills the hole and faces the cam pushes the slide D to the 


cne if put opposite each other.) 


1 


second ront ot and in 


nd of the key The op i 
eration 1s to tap this hole with a tap car to start its cut on the The bar F 
holder Che third starts the m of slide D before the 


peration is performed with a hollow tool begins to cut. Block K 


jecting wedge on A was between the square 
e B on the friction band and the 


on the 


work 


e lip C other side ied in an automatic operat 
The beaut, mill which holds 


of this clutch is that 


5 ljustment necessary, or possible, con his turns the shoulder for a spring the cutting tool, and the slide D have 
ts in forcing the wedge farther in. It ™ sher. For the next operation the taper 45-degree bearing surfaces at the sides 
requires a strong arm on the shipper lever ning tool is used, roughing cut be and both are provided with phosphor 
d is apt to stick when you want to pull g taken to within 1/32 inch of the bronze taper gibs adjusted with fine-pitch 
a ne case of need it is not hed s On the npletion of this screw These tools cat so. turn 
lf-bad clut to know about In one the turret is turned d brings into. straight wot f necessat 

ce I found that they had driver Pp _— ge —.* ‘wwii ime i ayes 
to the ht f wai so that wh hing t, which ti the key to the formerly tut ‘ rest 

e wedge st ; the ; re \ the tool eed lath wi lit 
t would st 9 st it and f on the s] he thr f t time \ t he taper 
tive drive It worked, except ot show! t g ] con t the cost of the keys | en greatly 

Si lv w they slammed t I es the turning of the sh ed Ml - | vor = 
, 1 ne oft the ¢ l the peratio1 tt per-turning  factorily for 1 ng pins tro e bar by 
; turret 1s lvanced to the’ leaving the front of the tool wn by 
g, Mass Con W1 he piece F, Fig. 1, moves the dove t dotte lines L, Fig. 1, a1 inserting 
— tail slide D nd the taper plate is a hardened bushing ving a le the size 


_ hat eo ae | | | } 1] 
hed t s slide it nece rily moves’ of the bar r ( ire now handled 


Taper Turning Tool for the Turret h it. The taper plate has a slot G cut but on Lhe re held pring 


Lathe lock H, which is mad of phospho the cutting tool is withdraw m_ the 

n 1 ! fre lj elf t ! work in a straight lin dor t bear 

, ghe at which tl per plat y be set on the piece nd thus 1 king t the 

ne sket now a taper-turning box s block co Is the veme! f the finished surface | led ir F, 

which I designed and made for fin -“ f 6 inc oon Fie 1. in this case ttached to the side 

hing taper keys for cocks, valves, et« \J het tes he sliding |} ch is 7 , +4} } idst k wit } re int to 

g. I 1S an isometric view, which I be h lencth that in the full movement of llow it to be thrown « the way 

ve shows very plainly how the tool is 1 tte t will |} ‘ bearing I total when neg lide t post 

nst ted and operated The tool can neth of the slot G This is important Edwardsville, Ill J. H. Brarr 
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Automatic Gear Cutting Attachment 
for the Milling Machine 


The drawing shows an automatic gear- 
cutting fixture to be used on a milling ma- 
chine. It can be connected to the regular 
feed by 
may be driven by a countershaft, through 
the 
rack and pinion C. 
signed to cut three 12-tooth bevel pinions 


means of a universal joint, or 


bevel gears A, worm gearing B and 


This fixture was de- 


at one time. These pinions were cut with 
special cutters which give a correct-shaped 
tooth with one cut 

When the work has traveled the proper 


distance for the cut, the adjustable collar 


D comes in contact with the slide This 
moves the rod E which is connected to th: 
lever F. and disconnects clutch G; th 
pinion C being free to rev Ive on the 
shaft, allows the weight which is fastened 
to the slide to return the work for an 
other cut. On the return of the slide the 

H comes in contact with the inclined 


- of the trip / 
clear of the index dial 


which moves the plunger 
As the cam clears 


the trip at the same time the plunger 
clears the index, it allows the plunger to 
return in time to catch the next notch 
The plunger is returned by means of a 


pring on top of the cam. The index dial 


is revolved by means of a weight which 


rotates the spindles through spiral gear 
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almost instantaneous, it makes a very 


rapid way of cutting gears. 


Hartford, Conn. P. F. Serac. 





A Boring Bar with Adjustable 
Cutters 


[he sketch shows a boring bar which is 
used in a large engineering works in Lan- 
cashire for boring machinery steel and 
0.35 carbon steel. It will enlarge a 1%- 
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A Chambering Tool for the Turret 





At one time we had a great many sleeve- 
like parts to machine, and had prepared 
to do them on a turret lathe at one chuck- 
ing. Finally after all preparations had 
been completed to machine them this way 
it was decided that they must be cham- 
bered. 

As it was impossible to do this in any 
convenient and rapid manner on the tur- 
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t 
vent = 
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BORING BAR WITH 
inch hole to 25g inches at 4 inches per 


minute, or 15 to 3 inches at 3 inches per 
minute with 


With two pairs of cutters of different 


ease. 


lengths it will bore any hole from 15% to 
1 inches. The setting of the cutters is ac- 
complished by means of the small screw 
nd rod. Although the idea is not new, 


it is not generally known, and may interest 


some fe llow ré aders 
Wigan, England W. H. Leak. 
/_ | 
jr 








ine on the index shaft 
This fixture could be modified to cut 
either spur or bevel gears of quite a wide 
range As the indexing and return are 
B 
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GEAR-CUTTING ATTACHMENT FOR MILLING 





ADJUSTABLE Cl 





MACHINE 


TERS 


ret lathe it looked as though a second 
chucking was unavoidable. But here a 
difficulty arose. With the limit allowed 


for machining the parts a second hand- 
After some 
thought on the matter the tool 


ling was out of the question. 
which is 
the subject of this article was hit upon 
as being a solution of the difficulty [t 
was made and proved satisfactory from 
the start, thereby getting us out of our 
trouble, and adding almost nothing to the 
cost of machining. 

3y referring to the illustration it will 
be seen that the tool is made to operate 
It is so constructed 
that it does not interfere with tools being 
operated in adjacent holes of the turret 
It can the 


from the lathe turret. 


be used with hand wheel at 
any desired angle from horizontal to ver 
tical. This is an advantage in many cases 
For instance, when the tool following the 
chambering tool happens to be a box too 
it may be very unhandy to operate the 
hand wheel with the shaft in a horizonta! 


position, but turn the tool around unti 
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the shaft stands at 45 degrees, or even 
vertical, and the hand wheel can be oper- 
ated easily. 

C represents the cutter heads, of which 
there are four, each holding an adjustable 
tool. When tools are in a neutral 
position they do not extend beyond the 
line of the body of the tool proper, so 
that the tool can enter a hole no larger 
A partial revolu 
throws the cut- 


the 


than its own diameter 

tion of the cutter heads 
ting tools out beyond the body of the tool 
proper and in an aggressive position. The 
cutter heads are revolved by means of a 
pinion P cut on the back end of each, and 
meshing with an internal gear G cut on 
the worm wheel, which is in turn operated 
by the worm and hand wheel seen in the 


illustration. 
A feature of the tool is the graduated 
dial D. This makes it possible for the 


operator to chamber to approximately the 


same diameter each time. The gradua- 


tions, of course, have no positive reading, 
because a variation in the length of the 
cutting tools would change the readings 
[he operator simply sets the dial at zero 
tools are out to the 
He notes then the 


cutting 
of the bore. 


when the 
diameter 
re extended to the 


reading when the tools a 


diameter of the chamber, and 


und to this point each 


desired 
brings the dial ar¢ 
time. 

The cutter heads are 
body, and the wear of the heads is taken 


held in the tool 
up by means of semi-circular pieces fit- 
ting in the grooves W. These pieces have 
the rear the bevel 
and are adjusted up and 
lown on the tapers by the V-pointed 
screws let in from the exterior of the tool 


bearings on sides of 


surfaces only, 


be dy. 


The four cutter heads disposed as they 
are on two right-angle diameters of the 
tool proper equalize the cutting strains, 
make it possible to machine more 
rapidly than with fewer or differently ar- 
I inged cutters. 


Cincinnati, O. J. M. 








AMERICAN MACHINIST 


Drilling Smooth Holes in Aluminum cured a perfect bore 
two, but 


that the readers 


interested in = an 


Il write this thinking 


might be experiment 
& 

time ago, in the 
o drill aluminum, 


smooth bore, requires 


which we tried some 
drilling of 


and get a perfectly 


aluminum | 
. 

more or iess care, 

of the 


the consequences are that often the piece 


as owing to the nature 


metal the reamer will and 


clog 
is only fit for the scrap heap when it is 


finished. As we had a number of pieces 


to be 


no 


a 


in over 
sure way to 
r what its s 
River, N. Y 
il ft: shows 


chip from 


r 


100 holes, 


005 


" 


nly in 


ind it proved 


one or 


perfect hole 


Cuas. M. HAvuGHEY. 


{ 


a rather unusual 


utting-off machines 


























\N INTERESTIN 


to drill, we decided to tt new method 
reamer 


so instead of ust usual 


drill, which, was I 3/64 


inches, we used drill ground 
just a little out of with the lips 
backed off the same as for brass. This 
left almost 3/64 of an inch for the reamer. 


We then speeded the machine up and let 


the reamer, which was a new one, feed 
through on slow feed, using a generous 
supply of common machine oil. The re- 


sult exceeded our expectations. for we st 








Dhe ) ! is m 
than 109 it .013 inch thick and 
total leng { 75 feet 
Che ( 1 is 0.25 carbon machinery 
steel, and the 1 hi was running at a 
cutting spee 70 fect per minute 
T he it give 1 od idea of the 
comparativ« of the bar and chip, 
which was losely wound as to appear 
lid W. W. BLAKEMAN 
The fullard ™M 1 Company, 
Bridgeport, | 
a 
KY 4 
f \ 
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The Proposed New French Customs Tariff Bill 


An Analysis of the New French Customs Tariff Bill in so far as 


It’ Concerns the Interests of the Machinery Manufacturers 





SPECIAL 


After prolonged deliberations the com- 
mittee on tariff revision of the French 
Chamber of Deputies recently submitted 
to the French parliament the draft of a 
new customs tariff. A large number of the 


of the old tariff are amended in 
bill, and 


been greatly changed 


sections 


the new classifications par 


have Of 


the 


tict larly 


proposed customs tariff is 


course, 


merely in its preliminary form and 
siderable 


dous amount of discussion and opposition 


con 


alteration as well tremen- 


as 
may be looked for before the tariff will 
ite for 


interest to 


assume its defir 
It 


manufacturers of machinery to have these 


m. 


is of great American 


France under the higher rates of the gen 


eral tariff, for the French-American com 


mercial which is soon to be 


agreement, 
result of our own tariff 


abrogated as the 


apply to manufactures 


revision, did not 
of metal 

Under the treaty of peace at the ter 
mination of the Franco-Prussian war, 


France obligated herself for all time-to 
grant Germany the most favored nation 


treatment with regard to imports into 


France. France cannot grant to any na 


tion a concession with regard to customs 
duties that would not immediately become 


operative in favor of Germany Great 


Britain also enjoys the favored nation 








CORRESPONDENCE 


to 
en 


In the following tables sections 
523 are omitted. These 
gines, hydraulic engines 
the latter) pumps and ventilators (reduc 
textile ma 


510 
refer to stean 
(no changes in 
tions under the general tariff), 
chinery, paper-making machinery, agricul 


tural machinery, not including motors, 


(increased under general tariff f: 15 
francs per 100 kilograms to fri 
30 frances per 100 kilograms according t 


weight of machine) 

Under section 524, dynamo-electric ma 
chines, there are no changes, but under 
524 C considerable reductions are granted 
tariff and 


apparatus, 


electric 


on 
the 


under the general 


classifica 


electrotechnic 


preliminary data at their disposal and for treatment. Therefore German and British tions remaining unchanged 
PRESENT PROPOSED RATES PRESENT PROPOSED RATES 
PARIFF oF DuweEs TARIFF OF DUTIES 
Gen Mini Gen- Mini- : Gen- Mini- Gen- Mini 
No eral mum. eral. mum. No. eral mum eral mum 
Fra nes per |100 kilogr|ams ’ Fra nes per |100 kilogriams 
Detached pieces of cast iron, Vises of all kinds,Qcasings for 
wrought tron or steel other than screw plates, wrenches, 
parts of steam boilers catches, drills, drill holders, 
or: sa ase a machine keys and _ other 
Ee re ee ee ee keys with wooden handles 
o cast ste red, turned split keys, weighing each ; - 
ed or adjusted, weighing ; : 15 kilograms or more 22.5 15 
300 eaagrame and more 20 12 5 kilograms and less 
F + 0 300 > 25 15 than 15 kilograms 45 30 
a) tan 100 but more than : 3 kilograms and __ less ; 
i prone. hoagie 40 oo than 5 kilograms 70 45 
1 K¢ ogram or less 0 ) Less than 3 kilograms 90 60 
[All of the above detached parts 
of machinery are at present Bits, screw-shaped, American 
dutiable as follows augers and others, tap bor- 
ers, stamps and matrices, 
Parts of turbines 75 50 chisell’ blades, tools for 
Balls for ball bearings of a diam threading, turning, plan- 
eter greater than 10 milli ing, mortising, cutters, bor- 
meters 3 25 ers, blades for boring, cyl- 
5 to 10 millimeters 150 100 inder borers, instruments 
Less than 5 millimeters 300 200 of precision for measure- 
ment and verification (such 
537 Mac hinists tools as rings, buffers, calipers, 
gauges, caliper gauges, 
Hoisting apparatus rules, compasses of  preci- 
sion, et ° oF - 
Screw jacks and = screw en 15% 10% 
cranes 15 10 ad val/orem 
Block and tackle, weighing } Other tools 33 } §22 
each } 
100 kilograms and more 33 22 Tools with or without handles 
15 kilograms and less than of pure iron 18 12 | 
100 kilograms 45 30 Of steel or of tron tipped with 
Less than 15 kilograms 52.50 35 steel es 27 22 
Other 15 10 Of copper 35 30 
their convenience the tables immediately machinery enters France under the mini- Coming to machine tools under 525 we 
following have been prepared mum rates of duty, while American manu- find important changes, both as to classi- 

[he duties on electric machinery, ma-  factures of metal are subject to the high- fication by weight and to increases in the 
chine tools and the principal detached est rates of duty. rates of duty. The old series of heavy 
parts of machinery are given in the two \s a matter of fact it was this intoler- machine tools weighing from 1000 kilo- 
last columns. Where the classification r¢ able provision in favor of Germany, the grams upward, is split under the new ar 
mains unchanged the present rates of effect of which has been an indiscriminate rangement into those weighing from 1000 
duty are found in the first two columns. dumping of German products into France, kilograms up to 5000 kilograms and up- 
Where the classification has been changed, that loomed largely behind the agitation ward. The increase is very considerable 
the new classification and rates are given for French customs revision. The new’ This applies to all machine tools, except 
separately, and the old rates follow in tariff is characterized by increases of rates ing to small machine tools weighing from 
italic and certain reductions on articles not ex- 100 to 250 kilograms. 

Lhe are two different rates of duty ported by Germany. Of course, many of It is important to note that under the 
in the French customs tariff; the general the increases will not finally stand, for new tariff groups of parts detached from 
tariff rates and the minimum tariff rates. some, as is usual in such cases, were made machines, for which is claimed the right 
All American manufactures of metal enter as a basis for demanding concessions to be assessed under some other number 
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PRESENT PROPOSED RaTES PRESE> I POS l 5 
PARIFF or DUvUTIES PARIFE re DUTIES 
Gen Mini- Gen- Mini Gel M it M 
No eral mum eral mul No era ‘ 
Fra nes per 100 kilos " , 
524 Dynamo-ele ‘ achine nd More than 200 and ( 
rbo-alternators No change kilograms 
200 kilograms and Ik ( 
24 Electric and electro-technical 
( apparatus Cylinders for rolling et 
Containing coils of insulate nders, jaws, etc., fo 
wire and weighing mill rollers of t« pered i 
1000 kilograms and more Ay 30 0 { iron (case hardened 
200 kilograms inclusive to tiled or adju ted ounte 
1000 kilograms exclusive 120 15 0 H not on shafts of iro! 
1) kilograms inclusive to eighing more than 100+ 
200 kilograms exclusive 120 ol u ot crams 
10 kilograms inclusive to 50 More than 200 uy 
kilograms exclusive 120 SU 1 S( grams 
kilograms inclusive to 10 200 kilograms 0 
kilograms exclusive L150 100 0 100 
Less than 5 kilograms 150 Li 16 Li Detached pieces 
rought tron 
Not containing coils of insu parts of steam 
lated wire and weighing 7 cast iror 
16000 kilograms and more i ~( ( adjusted, weighing} lor 
200 kilograms inclusive to yrams or more . 
1000 kilograms exclusive j 54 i $( 200 to 1000 kilog 
50 kilograms inclusive to Less than 200 k 
200 kilograms exclusive 120 10) ot i 
10 kilograms inclusive to Detached pieces of{machine 
50 kilograms exclusive 120 bu SO at brake apparatus, of 
Less than 10 kilogran 150 SO 20 St sion gearing, of wrought iror 
or of wrought or swaged ste« 
525 Machine tools of iron, of cast steel, or of 
eavy veighing ove 000 leable cast iron: 
kilograms 15 10 BS Of malleable cast ol oO 
Over 1000 and up to 5000 kilo wrought iron or ‘ ol 
grams inclusive 15 10 'y. Ss steel, weighing :§ 
Vedium. weighing more than More than 300 kilos 
250 and up to 1000 kilo Rough l ( 
grams inclusive 2U lo 4 16 a Worked - rn 
Small, and of precision, weigh More than 100 up t M 0 
ing 100 to 250 kilograms grams 
inclusive 7O 0 7 0 Rough is l 
Less than 100 kilograms 70 0 ur ol Worked : 0 ] 
More than 15 up to 10 0 
525 General machine! grams 
Cc Milling machinery, machine Rough 2. & l 
for bolting. evlinder mills Worked } aL : 
for the manufacture of ali More than 1 ip) ( ] KO 
mental pastes balances grams 
scales ) 0 Rough 17. 50 
Worked is 
Fixed railway and tramwa 1 kilogram and kk 
stock Rough . 0 
In common steel 0 Worked 
In special steel (containing 
more than 5 per cent. man Of special steel (containing ove 
ganese ore, more than 0.25 > per cent. manganese or 
per cent. chromium, nickel lar valuable metal eighing 
et 15 30) More than 300 kilograr 
rypewriters 75 50 Rough 22.50 15 
Calculating machines 60 40 Worked 0 20 
Machines for rinsing, corking More than 100 to 300 oO 
and placing capsules on grams 
bottles 23 l Rough o7 is 
ae — for filling bottles 38 =o Worked 34.50 23 
omplete apparatus not else 
whens euiblned ‘ 12 S More than 15 and up to 100 
kilograms 
General machinery Rough 33 22 
Transmission gearing or Worked j 0 27 
ances, scales, fixed railway More than 1 kilograr pto 
stock signals presses hoist kilograms 
ng apparatus apparatus Rough 2 50 35 
not specially mentioned, drit Worked 63 42 
en mechanically Lo 10 1 kilogram and kk 
Z Rough 67 50 15 
926 _—— - ; Worked 79 50 53 
Steam bouers Of steel or iron ‘ ‘ 
plate, sectional or not, with Straight shafts, solid, weig! 
or without feed water heat- mg more than 1000 Kio 
grams 
ers or internal furnaces le 
without tubes 12 9 13.50 i) Rough + S 
Worked 19. 50 13 
526 Steam boilers of steel or iron 100 to 1000 kilograr 
Cc plate, tubular or semi-tubu Rough 13. o0 v 
lar iS 14 IS 14 Worked 21 14 
. é 10 to 100 kilograms 
526 Steam boilers multi-tubular a : Rough bo 10 
( -' 5 Worked 25.50 17 
527 Sugar machinery, heating appa! —_ my 10 kilogra! > Rh 1S 
atus for breweries, distilleries Work , i 34 a 12 
pecramedton pharmacies and at , 
itchens, copper and bronze : 4 : 
sopiudianiin weighing 250 Straight shafts pored, and 
kilograms or more 30 »~) 30) 2») bent shafts shafts it! 
Less than 250 kilograms 0 10) 60 10) cranks, weighing ove roo 
kilograms 
527 Refrigerating machinery § and Rough iS le 
C apparatus, weighing 500 kilo Worked ~+ 1s 
grams and more 30) 12 24 12 From 100 to 1000 kilos 
250 kilograms inclusive to 500 Rough 0 15 
exclusive e 30 14 = 14 Worked 33 22 
Less than 250 kilograms 0 25 | 25 From 10 to 100 kilogra 
¥ ) 2 
532 Detached pieces of machines and a oa 4 
of transmission gearing of orked : 7 
non-malleable cast iron, turn Less than 10 kilograt 
ed, filed or adjusted, weighing Rough to 30 
over 1000 kilograms 1S 12 Worked 60 410) 
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of the 
companied by 


tariff than No. 525, must be a 
a drawing of the machine 


with an indication of the place for said 
parts 
Under 


changes of cl 


section 525 C are important 


issification and considerable 
increase S 
There are under section 533 remarkable 


classification changes and increases of duty 
on detached parts of machinery 
Of particular interest are the new du 


ties under section 537, affecting machinists’ 
Jf 


tools, which were not specially mentioned 


in the old tariff 


Charles Talbot Porter is Presented 
with the John Fritz Medal 


lhe ceremony of the presentation of the 


John Fritz medal, following its fifth 
award, took place in the auditorium of th 
Engineering Societies building on Tues 


recipient was 


ning, April 13. The 
Charles Talbot Porter; the m 


day ev 


work for which it was awarded was the 
improvements in hig ved steam-engine 
practi In espt e to th request oOo! 
the Board of Award to give distincti te 
the event, and to make it memorable and 
fittingly conspicuous, a large and apprecia 


tive audience, including 
the auditorium 

Henry R. Towne, Board 
of Award The John Fritz Medal for 


Because of its 


urman of the 


1909-1910, presided 
liarly 


to the w 


pecu 
fitting application as an introduction 


of Mr 
Debt of 


7 


Porter, the first ad 
Modern 


Steam 


dress, “The Industrial 
Civilization to the Engine as a 
Source of Power,” by W. F. M 


was given before the 


Goss 
presentation 
Civi THE STEAM ENGINE 


LIZATION’S DEBT TO 


Dean Goss stated that the dreams of the 


possibilities of steam belonged to the day 


of Addison, 


when there were 


Steele, Swift and Defoe: days 


brilliant men of letters 
triumphs in architecture, achievements on 
the 


means of doing industrial 


battlefield, but when there were no 


work Chere 


were no large factories in England be 


cause there was 1 way by which their 
machinery ld | lriven Many mines 
were abandoned because they were flooded 
with water; in others women and girls 
toiled in suffering and degradatio1 rl 
transportation of merchandi v land w 
labori tt ling by sea was slow 
danger 

Into tl 2 ee wanes 
the steam engi It freed the mines fr 
water. revived dormant industries. intr 
duced new syst tf manutacture, sup 


. T 
tie | 

tric light \ | transp 

Stean ) ] ri f wind 

prop ils t hip nd ships ] 

motiv: ” a ‘ 
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earth | hese iC hieve 


lirect contributions to the up 
modern civilization, the 
keynote of which 1s service. 

address 


Ameri- 


this 


Smith, 


wing introductory 


Jesse M president of the 
in Society of 


d \ 
itl 


briefly ot 


Mechanical Engineers, i1n- 


troduce Ir. Porter to the assembly, 


ining his distinguished engi 


achievements. The simple ritual 


neering 
of presentation was spoken by E. Gybbon 
Mr 
ceived the medal and an engraved certifi 
ite of 


+ ] 


ood 


Spilsbury, during which Porter re 


meanwhile the audience 


of this brief 


award; 
and at the close 


hanane 
bouquet 


cere 


mony an immense f pink roses 
is handed to the recipient of the ever 
ing’s honors 
Professor F. R. Hutton, read several 
mgratulatory messages : From John Fritz 
in whose honor the medal fund was es 
tablished; from William H. Maw, editor 


f Engineering of London; from the de 


scendants of a business associate of M1 


Por in England, who happily signed 
emselves “all Hoyles;” from E. D 
Leavitt; from the Iron and Steel Inst! 


f England; and from both the Me 


1 and Civil Engineering Institutes 
} g ind 
Derr LD C HARLI Port! 


Professor Hutton then spoke in detail 


1¢ the debt which the steam 


+} 


reciprocating 


ngine owes to the pioneer work of Mr 
gine owes to the work of Mr. Porte: 
This debt 1s grouped under five heads 
First, he saw a vision of the advantages 


that come from making the engine crank 


shaft turn at a high number of revolu 


tions, whereby the weight of the motor 
per horsepower is reduced. From this 
sion has sprung the modern design of 


the high-speed engine for all purposes 


he high speed involved the solution of 


lificult problems, owing to the necessity 


of starting and stopping heavy parts of 


revolution. The 


the mechanism in each 
debt is for Mr 
on of these problems 


The third debt, 


I 


second Porter’s recogni 


perhaps the most im 


all, is that the standard of me- 


inical construction in the high-speed 

ngine must be of the highest tvp« We 

W him mat manufacturing details 

which are commonplaces of modern 

) i 4 

| fourth debt is for an efficient c 

lenser air pump, as used by Mr. Porter 

hed dire tly t the engine ind oper 

much higher rate of speed thar 

s possible with the ordinary pump 

fth debt is for two forms of engin« 

ior adapted for high-speed servic: 

n the third address, Robert W. Hunt 


It was scarcely conceivable that one 


1 har tt > , 3 
ld have witnessed in a single lifetime 


k velopment in the stee 
industry which he had observed since the 
- f +] oat ra ] 
r f } uirth or the bessemer pro 


‘complishments 


were 
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made possible by the application of a more 
rapidly acting The first power 
came from the slow-turning water wheel ; 
Faster 
movements were obtained through gears 
and Among the first 
attach the rolling-mill engine directly to 
its train of rolls were John and George 
Fritz, but the speed of their short strokes 
was limited. Charles T. Porter was the 
first one to give the rolling-mill engineer 


power. 
later from the slow-speed engine. 


belts engineers to 


a controllable, direct-connected, economi- 
cal, high-speed engine. 

Mr. Hunt referred to two engines in a 
rolling-mill plant in Troy, N. Y., in 1876 
One set of rolls was driven by a walking- 
beam, low-pressure engine, taken from the 
Hudson | river 
driven by 
contrast be- 


steamboat “Swallow,” a 
boat, and the was 
Allen The 


tween the steamboat engine with a slow 


other set 
Porter engines 
peed of 35 or 40 revolutions per minute, 
engines, humming 
and accomplishing 
educationa 


Porter's little 
speed 

much greater results, was an 
and steel engineering Owes a 


Charles T. Porter 


FRA OF ELECTRI AND THE HIGH-SPRBOe 
ENGINE 
In the closing address Frank J 


1867, at the 
Porter in 
two Porter-Allen engines, the only 
exhibited. In the 
Mr. Porter built 
with certain common cl 


Sprague recalled that in 
French exhibition, Chkarles T. 
stalled 
high-speed engines 
following, 


dozen years 


many engines 
acteristics, high piston speed and number 
revolutions, solid engine bed and bab 


bitted bearings, but there was no electric 
driving until a contract for engines for 
Philadelphia. In 1880, Mr. Porter in 
stalled a high-speed engine for Mr. Edi 
Menlo Park and 
invited to 


Pearl 


son in his laboratory at 
shortly after Mr. Porter 
construct for the Edison station at 
New York, the first of a 
for dynamos,’ 


direct- 


was 


street, series of 
engines so-called “steam ‘ 
each independently driven by a 


coupled engine 

Mr. Sprague described the relations of 
electricity and the high-speed engine not 
as debtor and creditor, but rather a close 
partnership, an industrial marriage, 
of the most important in the engineering 
world, that of prime mover and the elec- 


tric generator. Here were two machines 


iestined to be joined together, economiz- 


ing space, increasing economy, 


augment- 
ing capacity. reducing investment, increas- 
ing dividends. Primarily, and largely due 


to Mr. Porter, the high-speed possibilities 


f the engine were commercially demon 
strated and all honor must be paid and 
redit given to the man who first blazed 


the way for the present possibilities 
The former recipients of John Fritz 
dals, in the order of their award, were 


Lord Kelvin, George Westinghouse, Alex 
Bell and Thomas Alva 


ler Graham 


Edisos 
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ndustrial Training by Apprenticeship 


A Paper of Vital Interest and Containing Many Facts for Shop 
Managers as Presented to the National Metal Trades Association 





BY =. 


[he nnancial statement of every organ- 
ration, large or small, public or private, 
summarizes the and liabilities of 
that organization and details with more 
accuracy the items composing 
them. Good form in these matters for- 
bids the inclusion of any but tangible as- 
every 


assets 


or less 


sets and actual liabilities, yet 


organization is dependent for its ultimate 
success on the personnel of its executive 
and working force, which may be an 
actual asset if efficient and aggressive, or 

certain liability if inefficient and de- 
cadent. 

Efficient organization is admittedly the 
Keynote of success All available re- 
sources are exhausted by the modern 
material to con- 


ite means for 


business manager for 
struct his product, for ade qi 
financing his operations, an - energetic 
ute his ideas. 

Mr. Blank is 


is identified with a dozer 


men to develop and exec 
We that 
1 great man—he 


frequently hear 


large corporations—his name 
success to those 
We ask: How can he 
many large and 


Why do 


prosper ? 


or more 


alone insures who as- 
sociate with him 
intelligently direct so 
diversified industries? 


and 


widely 
his subordinates succeed 
The answer is plain 
He selects the 
reposes confidence in 
him 
industry even as a 


judge of 

for the 
and 
controls an 
through his 
controls an 


he is a 


men right man 


place, him, 


through dominates and 
general 
subordinates dominates and 
army. He recognizes the fact that these 
men on whom he depends are an asset of 
his business, as much as is the capital in 
vested, and makes provision to supplement 
them as necessity demands as he provides 
for a future supply of raw material or 
sufficient capital to carry out his projects 


He may be able, for a time, to secure 


all the men he needs from others who 
have trained and developed them, as he 
may be able to borrow money for the 
development of his business, but he will 


have to make both men and money before 


his success is assured. Every enterprise 


requires men skilled in the manipulation 


of its affairs, specialists in its particular 
line, versed in its various details and op- 
erations. The supremacy of an industry, 

community or a nation, is dependent 
upon the skill and intelligence of its work 
ing people 

Prior to the recent business depression 
the utmost difficulty was experienced by 
employers of labor in securing sufficient 
numbers of skilled workmen to properly 


*President, Bullard Machine Tool Company 


BULLAR 


was no un 


r 


carry on 
common experience for a concern to hire 


their business. It 


and discharge five men for every one re- 
tained. Really skilled men not to 
be had at all in certain lines, and develop- 
the in 
ability to get On the 
other hand, inefficient and unskilled help 
was plentiful. 

It is admitted by all that we need more 
skilled men and that 
devised for developing the inefficient and 
unskilled so that they may be valuable to 
themselves, their employers, and the com 


were 
ment was arrested on account of 


desirable men 


some means must be 


munity in which they live. 

Where 
supply is inadequate to the demand 
public schools do not educate for any par- 
ticular trade; our colleges educate broadly 


[he 


Our 


can these men be found? 


it not specifically; our technical schools 


the foundation for engineering pro- 
fessions, but relatively few have an op 
portunity to avail themselves of the 
courses offered 
Ninety-five per cent. of the children 


who enter the public schools never reach 


high school, and less than twenty-five per 
cent. go above the fifth grade. This means 
that less than 6,000,000 out of 24,000,000 


children enrolled in our public schools in 
1907 will learn more than is taught in the 
primary grades 

The average child in the United States 
attends school than five years 
What does this mean industrially? It 
means that if we are to have industrially 
that we must devise 


for less 


intelligent workers 
means independent of our public-school 
system for training and developing them 
WHat Wovutp APPRENTICESHIP SYSTEMS 
Do Towarp RaisInc Our STANDARD 

oF INDUSTRIAL INTELLIGENCE? 


Carefully devised apprenticeship sys 
tems, successfully operated in the ma 
jority of our factories would do much 


to augment the existing supply of skilled 
and efficient workmen 


The need to employers, of skilled work 


men has already been pointed out, but 
not only are they necessary as pro 
ducers—civilization itself has advanced 


along mechanical lines in such gigantic 
strides that there is a tremendous demand 
for, serious lack of, skilled men, 
simply to keep going the wheels of 
modern life, our towering buildings, our 
enormous ships, our great bridges—the 
thousands of mechanisms which are re- 
quired to transport, to house, to feed, to 
clothe, to light, to heat and amuse our 


and a 


D, 


people, 


ix,” 


present an immense field for 
trained men 
Chey would insure workmen being edu 


cated along definite lines, thereby meeting 


the demand for competent leaders and 
executors. It is of the utmost importance 
that those who are to occupy executive 


positions should have familiarized them 
the details of the 
under their supervision; 


selves with various 


work coming 
able to decide whether the 


udgment og their subordinates is sound, 


they should be 
whether the operations required to make 
ome particular piece are correctly per- 
tormed, whether the quantity and quality 

production for which they are respon 


ible is of the required standard. This 
knowledge can be gained only by actual 
ntact with the work and a personal 
tudy of the conditions under which it 


is performed 

Apprenticeship systems would offer to 
young men of limited means, who would 
into that 
unskilled 


portunity to learn a trade. 


and 
op 
Pov erty, dis 


otherwise be forced large 


growing class of labor an 


ease and crime are frequently the result 
of ignorance and environment. Every in- 
dividual, workman or capitalist, is buoyed 
ip, spurred on, by hope 

Picture to the unskilled 
workman, earning the minimum wage on 


yourselves 


which a man can live and support his 
family. His greatest anxiety is concern- 
ing steady employment for himself, his 


one hope, an opportunity for his children 
Where is this found? 
Not in an education vields no im 
mediate 


them during that period 


opportunity to be 
which 
return, for he cannot support 
His must 


find work as soon as the law will permit, 


sons 


, : 
ind it must be work which will support 


the father 
that these boys must 


them from the beginning, for 
innot Chis means 


take situations which require little, if any, 


1 


skill; situations which pay practically as 
much at the beginning as at the end. Un 
skilled work and unskilled wages, with n 
chance of advancement in eit! skill or 
remuneration. So they go on through all 
their lives, bequeathing to their sons 


what their fathers bequeathed to them 

ssibly disease 
What 
up, to spur 


ignorance and poverty, p 


ind a tendency for crime have 


they to hope for, to buoy then 


them on? Give boys of this class an op- 


portunity to learn a trade, to be skilled 
workmen and in demand, rather than un- 
skilled and in no demand, and you solve 


a large problem in American economics 
Apprenticeship systems offer this oppor~ 


tunity 








Do APPRENTICESHIP SySTEMS Pay THE 
EMPLOYER? 


Most emphatically YES. Many large 
and successful concerns which have had ap 
prenticeship systems in operation for a 
period of years are unanimous in their 
Statements that apprenticeship systems do 
pay If properly instructed and _ intelli 
gently directed, their employment is more 
profitable than the employment of the so 
called skilled workman who has been 
ivailable in the past. Apprentices pay as 
producers during their term of service; as 


competent skilled journeymen when they 


have completed their course, and as in- 
dustrially intelligent foremen and execu- 
tives later on hose boys who leave at 
ihe termination of their apprenticeship be 
ome staunch supporters of the mother 
shop, always ready to say a good word 
for it; as loyal as college graduates to 
their alma mater, an unequaled advertis- 


ing medium 


Does 1r Pay THE EMPLOYEE TO SERVE AN 
\PPRENTICESH 
1 firmly believe that it does He is 
raised from tl inks of unskilled labor 
md given an earning power which he 
uld not otherwise ymmand He is 
taught to work intelligently and to apply 
his mind to his work, thus increasing his 
opportunity for further development and 


advancement 


Wuatl 


SYSTEMS MAKE FOR THE 


PROVISIONS SHOULD APPRENTICESHIP 
EMPLOYEE? 


Apprenticeship systems should provide 


for a proper term of service to insure 


thorough instruction. <A 
distinct should 


the period of time required to 


ample tim 


1OT 


proportion exist betwee! 


learn a 


trade and the degr yf skill required in 
the trad 

\ppret tices | 1de 
for sufficient t pp e 
ipprentice during ! service 
Applicants for apprenticeship courses will, 


majority of cases, come from the 


in the 


working classes, trom the farms in many 


instances, and must of necessity have an 
f support dur their 


period of apprenticeship 


opportunity for lf 


Apprenticeship systems should provide 
instruction in the t nique of the trad 
and allied studies The averag voy be 
gins to learn his trade between the ages 
ef 14 and 17 veal H is not advanced 
bey nd the tt] y Y i 
probably d t pass ar ! n 
on anv subject whi is studi H 
} is 1 t een t vn iso ) ipp!y 

( knowledge S ha If he 1s t 
becor i skilled nl t sentia 
that he should be well ground tl 

em irv studi \ ¢ llied t 1 
t He sl] ] ' ° tt least th 
nathematics of vork, tl techni i 
terms usually Ip | nd ifficient 
reading, writing sp lling s pply 
the deficiencies his comm n-schoo! 


education 
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Apprenticeship systems should provide 
instructions in the manipulation and care 
believe 


of the appliances of the trade. | 
there are many here who either own or 
are responsible for valuable manufactur 
ing equipment which is practically at the 


mercy of unskilled employees or unin 


structed apprentices. The average em 
ployer would deny this statement, belie, 
ing as he does that the foreman super 
vises and instructs his workmen and ap 


prentices. As a matter of fact, the fore 
man seldom has time to explain to each 
man or boy such items as the necessity 
and economy of sufficient lubrication, the 
function of each and the 
means which should be employed to obtain 


mechanism, 


the most economical results. Being oc 
cupied with what are to him more import 
nt matters he is content to let the boy 
ex 


find out these things for himself—an 


pensive and inefficient system Every 
lerge plant maintains a repair department 
at a cost which is no inconsiderable por 
tion of its operating expens¢ Instruc 
tion in the care and manipulation of the 
appliances which it uses would do much 
to reduce this item 

Apprenticeship systems should provid 
for the fostering of a spirit of ambition 


Let 


the apprentice see that his diligence will 


and desire for increased knowledge 


be rewarded, that he may in time be fore 
Inman, superintendent, manager, if he ap 
plies himself to his work, and no difficulty 
will be experienced in securing all the 
boys required. If there is anything in a 
boy this will bring it out; if not, get one 
who will appreciate his opportunitie: 

As the employees of any industry may 
be divided into two classes, producers and 
nonproducers, workers and executors, and 
as there is.need for trained men in each 
of these classes, I recommend that ap 
prentice courses be arranged to meet these 
conditions. Let the boy who is bright and 


ambitious and who otherwise shows the 
necessary qualifications become more than 
1 mere workman, have an opportunity to 
learn the full trade, including instruction 
in the studies allied to the trade. Impress 
upon him the fact that he is given an ex 
ceptional opportunity, and demand in re 
turn exceptional interest and effort 
Advance these boys = systematically 
through the course and weed out such as 
to a high standing. Select 


re not up 


ur executives as far as possible from 


mong their number and thus show them 
hat their diligence and efforts will be r« 
warded. 
\s the 
those having executive ability, it is fully 
that as 
iid to the development of the latter as 
Relatively few applicants for 


workers outrange in numbers 


s important much attention be« 


the former 


pprentice courses have any expectations 


f ever. becoming more than skilled sp 
cialists. Why then waste time and money 
in teaching the full trade to a boy who 
has neither the intelligence nor ambition 
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to become more than a mere specialist? 
Provide special courses for these boys 
covering the various branches of the 


trade; make the time of service relatively 
short and wages high as compared to the 
graduates of 


full apprentice course; give 


special courses an opportunity to 
full trade later on if they show 


for the 


these 
learn the 


special ability, allowing credit 
time already served on the special course. 


train 


The full 
oys to fill executive 
cial courses would develop skilled work- 


apprentice course would 


positions. Lhe spe- 
men with a minimum expenditure of time 
and money. 

The 
adjunct to 


apprentice school 1s a necessary 


any well organized apprentice 
concerns are large enough 
to support a their 


done at Lynn and Schenectady, and not 


system. Few 


school of own as is 
community is prepared to establish 
school such as Winona or Cin 
Fortunately, however, 
the 


is possible 1 


every 
a technical 
einnati University. 
same 


like industries usually locate in 


that it 


neighborhood, so 
manufacturers employing a similar class of 
the 


and maintenance of apprenticeship schools 


labor to cooperate in establishme 


In Bridgeport, Conn., this has been done 


very successfully [he members of the 
local manufacturers’ association, working 
in conjunction with the Y. M C. A., have 
established a school for apprentices, wh 


attend class two hours per day five days 
The paid 


wages for the time they spend in the class 


per week boys are regular 


room, and the entire expense for the in 
who is especially employed for 
is borne by the manufac- 


structor, 
this purpose, 
turers who have boys in the school. 


the Y. M.C. A 


as it is well equipped, and is provided with 


building was selected 


class rooms and all facilities for carrying 
on the work. The courses are laid out by 
a committee composed of manufacturers, 


and the work is directly under their super- 


vision and control The expenses are 
nominal, and the results secured thus far 
are satisfactory. 

What is the attitude of labor unions 
toward the apprentice system? No labor 


union having the welfare of the working- 


man at heart can be opposed to well or- 


and well conducted apprentice 


\s well be opposed to our public- 


ganized 
courses 
school system on the ground that educa- 
tion is dangerous. 

seal of 


disapproval upon well organized and well 


sets Its 


The labor union which 


conducted apprentice courses admits its 
ignorance of industrial and social develop- 
ments and requirements. It cannot have 
the welfare of its members nor the working 
classes at heart. It 


as hostile to the best interests of emplover 


should be recognized 


and employee alike and should not be tol 


erated in any community. Labor unions 
can in no way more conclusively show 
their interest in the welfare of the work- 


ingman than by indorsing and furthering 
the adoption of apprenticeship svstems and 


schoc Is 
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The Patent Office and the 


Inventor 





We receive from time to time commun! 
ur readers which indicate a 
serious the 
function of the Patent Office in examining 


cations from 


misunderstanding of proper 


applications and issuing patents, and the 


frequency with which these complaints 


for such they are—come to us indicates 


the desirability of a clear statement of 
what the Patent Office attempts and what 


it is possible for it to do 

[The most common of these complaints 
relates to the fact that after the examina 
the issuing of a patent it is fr 


and 


tion and 


quently found to be invalid, there 


is a widespread feeling that, having taken 
the applicant’s money and issued a patent 
: examination, the Government 
should in some way guarantee its validity 
idea shows an entire failure to 
what it is possible for the examin 
Office to in 


ition made by the Patent 


clude. The examiners of the office have 
great files of prior patents, both American 
and foreign, and it is clearly not possible 
for the examination to go much beyond 


the consultation of these files. Many in 
ventions have been made and published 
in periodicals without being patented, and 
such publication is just as good evidence 
that an invention, when it turns up in the 
Patent Office from a later inventor, is not 


new, as the appearance of the same inven 


tion in the examiners’ files of patents It 
rly impossible for the ex 


miners to search all 


is, however, cle 
Pp riodicals ré lati +e 
of invention before 
thus 


inventor to assume the 


issuing 


to a given line 


and it is necessary f 


a patent, 


risk that such pri 


publication in periodical form will be dis 
covered after his patent has been issued 

Many times the examiners are con 
fronted with a still more impossible case, 


namely, that in which an invention has 


] 


been made and used without any publica 


tion of it. In such cases it is clearly im 
possible for any conceivable system of ex 
amination to discover the existence of the 
older inventi 


Most cases in which 


ilid turn, we 


patents are found 


believe, on me or 
the 


f the patent putting in evidence informa 


to be iny 


both of these conditions: contestant 


tion of the previous use of the invention, 
this evidence being sometimes in the form 


of the old publications of it, and some 


of verbal testimony 
that 


times in the form 


\dmitting for the moment the 


guarantee of a patent by the Government 
is a legal possibility, it could thus only 
lead in many cases to the granting of pat 
ents to later inventors. It might, and 


often would, give a monopoly of a device 


was already in commercial use by 


others than the applicant and thus deprive 
the first inventors of the use of their own 
inventions 

Moreover, the examiners are necessarily 
and in granting patents they can 


human, 


not fall at Ul 1 ike ! takes and 
yrant those whi infringe p patents. 


LTrant 


in such 


) guarante later 


cases do th iginal inve gross injus- 
tice. It is for the g ot between 
individuals tha irt t law exist. 
When one man iders imself ag 
grieved by another 1 irts exist ib 
order that he may appeal to them and have 
the case settled, and while this frequently 


involves hardship and expense, it is the 
nly way that civilization tound to 
dispose of such disputes 

[he igl I ippeal to the ] Is in- 
herent in citizenship, and the call for a 
government guarantee of the validity of 


unthinkable condition 


that the decisi t patent examiner 
shall stand between a citizen who consid- 
ers himself aggrieve ind this right of 
ipp¢ i] 


mplaint relates to 
he issuing of patents for worthless ir 
feeling being that the Gov- 


ernment should not take an inventor's 


money and give him a patent for an in 


vention which is obviously worthless 


[he best available, although by no 


means always a good, judge of the advis- 
ability of patenting an invention, must be 


the inventor himself Presumably he 


knows more about the demand for an in- 


vention in any particular field than the 
examiner can \ really competent in 
nt vould certainly resent any sugges- 
1 xaminer that the latter 
i uusiness better than himself 
Great umbers of inventions possess a 
Li nly to those engaged in 
I istries f which they elate the 
giving indicati vhat- 
é f the lt ind the « ise of 
discretion by the examiner i ises 
\ f lead to serious hardship 
lf an in t s willing vend his 
mol for tent, the Go nment can 
d thing else than issue it to him, pro- 
ided the invention is found to be novel. 
The only thing that the Government can 
is t mine into the novelty of the 
invention, and even this it can only do 
in:iperfectly, as we have already indicated. 
We are in this case far from defending 
the shortcomings of the Patent Office. Its 
work is not as well done as it should be 
and might be, but the theory of its work 
is, we believe, sound, and its shortcom- 
ings are due to the fact that the practice 
does not come up to the theory. Many 
of the complaints made about the work 


of the offx 


assumptio1 


are, however, based upon the 
the should 
f the individual and even pro- 
This is not only 
What is 
Governmental pater- 
good sense on the part 


that Government 


take care 
tect him against himself 
ssible. but 


. : 
needed is not 


imp undesirable 
more 
nalism, but more 
of inventors 
Moreover, with all the shortcomings of 
the Patent Office admitted, their effect is 
dwarfed by the faults of the legal pro- 
dure for 


which attends patent litigation 
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it is against this and not the Patent Office 
that the chief grievance of the inventor 
lies. This procedure is-so complex and 
is so full of pitfalls that the defense of 
court is without doubt the 


a patent in 
most hazardous piece of litigation known 
There is, we believe, no class of litigants 
receive 


the 


of whom so small a proportion 


satisfaction as patentees, while cost 
and delays of patent litigation are beyond 
damages 


of rare 


all reason. The collection of 
the rarest 


further infringe- 


from an infringer 1s 
things, the stopping of 
ment being all that the litigant can hope 
for and more than he can_ reasonably 
expect. 

It is 
fringement by, in 
tion about the infringer, our patent laws 
indeed, they 


yndition which favors in 


effect, throwing protec 


this c 


being practically nullified if, 
rsed from 
So far from favoring in 


are not actually rev their in 
tended purpose. 
vention it is not far from the 
that they favor and are a direct encourage 


There is nothing 


truth to say 
ment to infringement 
in our public life that is so anomalous as 
the existing condition of patent litigation 





Annual Meeting of the National 
Metal Trades Association 





The eleventh annual meeting of the Na- 
tional Metal Trades 
at the Hotel Astor, New York, April 14 
and 15, and was largely attended. The 
papers were particularly interesting, be- 


Association was held 


ginning with the one on “Industrial Train- 
ne Through Apprenticeship Systems,” 
which is given in another column 

\ committee was appointed to investigate 
the question of apprenticeship systems and 


to report or recommend at the next meet- 


ings such forms and methods as ap 
pear to be suitable. The committee con 
sists of FE. P. Bullard, W. A. Viall and 
Frank North 


The other papers were, “Profit Shar- 
ing,” by R. T. Crane and N. O. Nelson; 
‘The Premium Paying for 
Labor,” by F.C “Industrial 


System of 
Blanchard; 


Peace,” by Hon. C. P. Neill; “What the 
Workingman Wants from the Employer,” 
by James Wilson; “Emplovers’ Liability 
Insurance,’ by Hon. Epaphroditus Peck, 
and “The Labor Question,” by David 
Gibson 

Che following officers were elected for 
the coming year: H. P. Eells, president; 
J. H. Schwacke, first vice-president; 
Hi. W. Hoyt, second vice-president, and 
William Lodge, treasurer 

The whole tone of the convention was 


particularly gratifying in its optimism and 
the spirit of helpfulness and fairness that 
pervaded the papers presented as well as 
the discussions. In his paper on “Profit 
Sharing,’ R. T. Crane gave his experience 
which had its beginning many years ago 
and was based on the English plan of the 


late John Bright. This not satis- 


was 
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Was ( yppor- 

stock in the company, but 
The present plan and the 


factery and replaced by an 
tunity to buy 
this also failed. 
one he now advocates, is the distribution, 
as a gift, of a bonus based on the wage 
rate, this now being fixed at Io per cent. 
in his own company. They also maintain 
a sick benefit, pension fund and doctor's 
service for both men and 
N. O. Nelson has a different plan, which 


women. 


has been running for 23 years, during 
which time there have been no_ losing 
years. The present plan is to put aside 


6 per cent. interest on the capital em- 
ployed and divide the remainder between 
the employees and the customers 
Under title of “The Premium System,” 
r. C. Blanchard gave his experience with 
this plan on small work. This included 
timing of operations, the encouraging of 
team work so that each member of it gets 
his proportion of the increased produc- 
tion. William Lodge outlined the exten- 
sion of this plan which they have adopted, 
and that from the 
superintendent down to the office boy. It 
makes it profitable for the foreman to 
help and encourage the drill boy and the 
slow workman, and to keep all depart- 
ments up to the premium rate. Half of 
the premium goes direct to the men, the 


includes everyone 


other half going to what is classed as un- 
productive labor, such as the pattern shop 
and drawing room, in proportion to their 
A part goes to the superintendent 
assistant, while another portion 


output. 
and _ his 
goes to the establishment of a pension 
fund, which will be available to any man 
who has been in their employ for 25 years 
and which will be in shape to take care 
of any demand before it is called upon, 
being then able to meet any call from the 
interest of the fund 

W. H. Viall the 


many by declaring that the basis of all 


voiced sentiment of 
harmonious shop conditions was a square 
deal and a sympathetic treatment of the 
subject. 

James Wilson, president of the Pattern 
Makers’ League, told “What the Work- 
ingman Wants from the Employer,” and 
that just as 
necessary on one side as the other, and 


claimed organization was 
that differences could usually be settled 
by recognizing each other as representa- 


tives of a body and carefully considering 


ll phases of the situation 
Hon Yale, out- 


ined what he believed would be the prob- 


Epaphroditus Peck, of 


ible changes in the laws of employers’ 
lability, and felt sure that the existing 
laws must give way to those which are 
more in keeping with modern humanita- 


tion lines. The United States, a 
must be classed with Russia and Turkey, 
and behind all the rest of the world when 
i The modern 
tendency is to make the cost of accidents 
in any industry a that in- 
dustry and add it to the overhead charges 
the same as taxes or insurance. This 
would avoid the expensive damage suits 


t present, 


it comes to liability laws 


burden to 
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that always engender hard feeling and 
perhaps opens the way for a liability in- 
surance that shall aid the men instead of 
standing as a barrier between them and 
the employer. 

The dinner of Wednesday evening was 
one of the most successful that we have 
ever attended, our measure of success be-~ 
ing the number of those who remained 
until the conclusion of the program, 
which did not take place until midnight, 


and which saw so few desertions that 
they were not noticeable 
The speakers were Hon. Seth Low, 


president of the National Civic Federa- 
tion, who spoke upon the activities of the 
federation, C. D. Traitel, president of the 
New York Building Trades Employers’ 
Association, who spoke upon the success 
f trade agreements the acceptance 
f the closed shop in the building trade 
yf this city, and Rev. S. P. Cadman, of 
the Centra! Congregational church, Brook- 
lvn, who spoke of the larger aspects of 
the labor question as seen by a minister 
the ranks of 
features were 


and 


( 


who is a graduate from 
labor. The entertainment 
entirely musical and without the vaude- 
ville features which attend many dinners 


of this character 





New Publicatsons 





\ips TO SHIPPERS. 60 9x7-inch pages; in 
dexed. Oe¢clrichs & Co., 5 Greenwich 
street, New York City. 


Chis little book, sent out by the for 


Gratis. 


warding department of the company 
named, is a compilation of most use- 
ful data for the American exporter 


and manufacturer doing a foreign busi- 
ness. Practical points are treated in a 
practical way: they cover questions that 
arise, irst, when quoting in answer to a 
foreign inquiry, and, second, when prepar- 
ing a shipment to fill a foreign order. To 
show the nature of some of the admoni- 
tions we quote: “Too much stress cannot 
be laid upon the care that should be exer- 
cised in packing merchandise exactly in 
compliance with the wishes of the purchas- 
ers, no matter how trivial they may- seem.” 
“Tt is an established fact that the mark 
f packages also plays an important 
"It is important 
should 
promptly 
interesting 


ing 
part in export shipping 
that all shipping documents 
be forwarded to 

1s possible” Not 


extensive 


consignee as 
the least 


is an tabulation of foreign 


and measures, which is inter 


esting in another way as it is an addi 


weights 


tion to the constantly growing volume of 
evidence regarding the continued use of old 
nonmetric units in so-called metric coun- 
tries. Thus, the first 10 countries which ap- 
pear in the table are all those which we are 
accustomed to hear use the metric system 
exclusively. Of course, evidence of this 
kind cannot be brushed aside with a sneer 
much as the metric experts would like to 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 











THE 


Large Milling Machine with 
Auxiliary Head 


LATEST 


s removed when « 


INFORMATION 


wide slabbing cutter is 





Profile Milling Machine for Cams 


eeded [he machining of cams for operating 

[he engraving shows one of the stand Either a vertical o1 tal cutter can the yalves in internal combustion engines 
ard horizontal-spindle milling machines be carried in the head at the left, the ob something of a problem, whether the 
e made solid wi the cam shaft or 

lade separ itely key in plac There 

tendency ! quarters ft make 


























ING UP CLOSE TO CHUCK 


these solid with the shaft by having them 
turned down as collars in some sort of a 
rapid-reduction lathe and afterward ma 
FIG. I. MILLING MACHINE WITH AUXILIARY HEAI : ' 

chining the cams to shape 
In this machine the cam shafts are 
made by the Ingersoll Milling Machine ject of the ixiliary horizontal spindle taken as they come from the lathe, gripped 
Company, Rockford, Ill., with the addition being to bring the milling cutter consid- in the chuck and supported by the in 
of a vertical-spindle attachment and a erably below the main horizontal spindle dexing tailstock at the other end Back 
special auxiliary saddle bolting onto the so that it can face off the side of such of the chuck is the master cam which 





























AUTOMATIC CAM-MILLING MACHINI 

FIG. 2. AUXILIARY HEAD AT WORK 
work as shown in Fig. 2, which would be’ controls the movement of the slide carry 
main saddle and carrying a horizontal impossible with the main spindle, owing ing the milling cutter and insures the cam 


spindle especially for face milling. The 
nain saddle carries the horizontal spindle 
which drives the arbor with a clutch on 
its face and is supported by two arbor sup- 


to its proximity to 
auxiliary spindles 


the cross-rail 


are 


T hese 


driven by gearing 


in both cases, making a very compact and 


efficient auxiliary 


head 


being cut to exactly the right shape. After 
one cam is cut the shaft is indexed around 
by the dividing head which is fastened to 


the cam shaft and slides along the bed 
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as the cam already cut is fed into the hol 


low spindle [his insures the cams hav- 
ing exactly the correct relation to one an 
an economical as well as ac- 


other and is 


curate way of producing them. The ca 
pacity of the hollow spindle is 25¢ inches, 
a cam shaft 44 inches long can be handled 
th the cutter 1s 2% 
inches [hese built by 
Webster & Bennett, England, and sold in 
this country by Schuchardt & Schitte, 90 


West New York 


and diameter of 


machines are 


Street, 





Robertson 21-inch Drill 


—- 


Perhaps the most noticeable feature of 
this drill is the square spindle which slides 
driving gears and is 1% 
inches the [his 
with all feathers or keys and may be com- 
the 
making 


through the 


across side does away 


practice of automobile 


their 


pared with 


builders in transmission 

















NEW 2 INCH DRILL PRESS 


times the 


DOXeS \s 


power required by a“ drill press of this 51z¢e, 


these transmit many 
there can be no question as to its strength 


d o1 belt 
ugh the double worm to 


Kither a geare feed can be used, 


which drives tht 
the quill surrounding the drilling spindle. 
knock-out is provided to 


feed at any desired point by 


\n automatic 
disengage the 

relieving the clutch shown behind the lever 
when this form of 
feeds by 


hand drilling, 
or 


use d for 


feed 1S preferred heavie r 
hand the 


the spindle and the column can be used for 


wheel and worm shown between 
this purpose 
The 


10 inches, 


spindle has a vertical movement of 


the greatest distance between 
s | 


spindle and table is 231% inches, and to 
the base 33 inches. The spindle has a No 


3 Morse taper. The table is 1534 inches in 
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diameter and has a vertical movement oi 
14 inches. This machine is made by the 


Robertson Drill and Tool Company, 


falo, N. Y 





Chuck with Differential Screw 


[his is somewhat of a departure from 
the usual construction of an independent 
lathe chuck and one that has several in 
teresting points \s shown in Fig. 1 th 
stud 4 has a taper end which screws into 


the chuck body, and a plain portion be- 


+} ] 
thread 


this and the 


tween main screw or 
so as not to afford a lodging place for 
chips This stud has right-hand thread, 

; 

















CONSTRUCTION OF CHUCK 


aS shown at 4 (erroneously shown left 
handed in the other view) and this fits the 
B, which has a 


the 


inside of the main screw 


left-hand Acme thread on outside 


in the usual 


[his screw fits into the jaw 
way and has a square hole in the oute: 
cnd to receive the wrench 

As can be seen from the jaw which ts 


in place, the stud A forms a guide for the 
main screw B and as one thread Its right 
hand the other left-handed, one turn of the 
the 
pitch of both 


screw moves jaw a distance equal to 


the threads, giving it 
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rapid movement. The threads are so pro- 
portioned as to give a very powerful grip 


and also a large wearing surjace to insure 

















durability. Most of the wear, however, 

comes on the stud or small screw which 

can be very easily and cheaply renewed 

should it become necessary 

FIG. 2, SHOWING T-SLOTS IN FACE OF CHUCK 
Fig. 2 gives a view of the complete 


chuck showing the jaws reversed so as to 
increase its capacity and it also shows the 
[-slots in the face of the chuck which are 
very convenient at times in holding work 
that needs to be secured at several points 
On the larger chuck these slots have an 
opening clear through to the back so as 
They 


1UCK 


to enable the use of through bolts. 
ire manufactured by the Carter ( 
Company, St. Louis, Mi 


A New Portable Dnill 





torms of a 


by 


[he illustrations show two 
new portable drill just brought out 
the Coates Clipper Manufacturing Com- 
pany, Worcester, Mass. The smaller size 


can be used either as a breast drill, or in 























FIG, I 


COATES DRILL WITH MOTOR ON 


TRUCK 
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connection with a brace or “old man,” and 
weighs only 12 pounds complete, as shown, 
equipped with one of the new Jacobs drill 
chucks and the %-inch drill. 

These drills have three changes of speed, 
obtained a very compact gear box in 
the rectangular part of the frame, by a 
cone of gears and a sliding key after the 
It is a very 
very effi 
the tests 
With the 
regular motor equipment the larger ma- 
inch drill through a 


by 


manner of many feed boxes. 
small gear box and evidently a 
Ff we can judge by 


cient one, if 


made in the writer’s presence. 
chine drove a 14 
block of cast iron as fast 
turn the hand feed 
finally a %4-horsepower motor drove this 
although, 


a man could 
and 


as 
wheel. Later a 
same drill into the same block, 
of course, this required a finer and more 
This indicates the com- 


careful feeding 








}: 
’ 














FIG. 2. USED AS A BREAST DRILL 
bined efficiency of both drill and motor, 
as while it must have been greatly over 


loaded it neither sparked nor heated 
] 


Needless to say these are driven by the 


Coates flexible shaft between motor 


drill, and the combination is one that wil 


] 


and 
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have use for portabk 
It might be said tur 


pp rtunl 


appeal to all who 


tools of this kind 


ther that there are many more 


ties for using such portable tools to ad 
vantage than are generally realized, and 
that they can be used in many ways that 
are not apparent when such a machi 
installed 
A Roller Thrust Bearing 

[his be aring Vas developed Dv | 
Reeves’ Pulley Company, Columbus, O 
meet the requirements of its iriabl: 
speed transmissio1 As can be- seen 

















FIG. I. REEVES ROLLER THRUST BEARIN‘ 
consists of six good-sized rollers held in 
a cage, perfectly true at all times, the 


design insuring permanent alinement dur 
ing its life. One end of the rolls is spheri 
cal to conform with the retaining ring and 


sition \s 


serves to hold them in a true p 


075 


the cup and the rollers are constantly 


changing their relative positions, the wear 
is evenly distributed 


The 


and simply separates the steel rollers 


bronze, 
The 


hardened-steel 


spacing cage is made of 


between two 


rollers 


run 

















} 2. WITH ONE RACEWAY REMOVED 

wavs me bored large to clear the 
shaft, the ther revolving with the cast 
cup and the shaft, thus avoiding all tend 
ency to cut [The assembled bearing is 
shown in Fig und th Ils in Fig. 2 





Schuchardt & Schutte Gear Hobber 





vear-hobbing machin 


uchardt 


& Schutte Company, we 


ontused it with their regular line of gear 


cbbers, whereas it has been designed 
specially to hob teeth of street-car gears 
-lhe first machines were built for the 
\llgemeine Electricitats Gesellschaft, of 


69 teeth, 4! 


time 


Berlin, and on gears with 


inch face and 3 


diametral pitch, the 


was reduced to two hours each, at the 
same time securing a better gear than 
before 

[The inventor, Herman Pfanter, has 


ittention to the hobbing of 


of the 


given special 


special gea and is one pioneers 


1 


this line of work 

















THE BI 


ARING 


IN DETAIL 
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Combination Square 


This tool is composed of two steel 


rules, one having a clamping device, as 
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- 


drawn, the belt shifted from 8 to 7 
the table turned by the worm into the 





and 


next position. 
The spindle details, Fig. 3, need little 


explanation. Both bearings have tapered 
































shown in Fig. 1, and the other having 2 bushings for taking up wear. The cut 
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OMBINATION SQUARI P - 
HE FEED BOX 
slot, through which passes a thumb ters are held in place by the through bolt easy Way tor locking the gib and the 
screw to fasten the clamp, and against shown. A stop is provided on the side head at any desired point. 
the side of which an eccentric pin bears for regulating the depth of cut and the The feed box at the end, shown in 
to keep the rules square with each other. small cross-handled screw A provides an Fig. 4, derives power from the right- 


forth 
as 


and 
devices can formed 
follows: Fig. 1, depth gage; Fig. 2, try 
square; Fig. 3, hook rule; Fig. 4, 
T-square; Fig. 5, vernier caliper. These 
can be augumented by the use of center 
square head, bevel protractor, level, etc. 
This tool is the invention of W. F. Dis- 


sell, 9700 Gibson avenue, Cleveland, Ohio. 


slotted rule slides back 


various 


The 


and be 





Automatic Milling Machine 


This was designed for milling the jaw 
grooves in chucks, three-jawed chucks in 
this case, without the need of an operator 
except for setting the work. A general 


idea of the machine can be had from 
lig. 1. The table, carrying the chuck to 
be milled travels back and forth on the 


bed, under control of the stop 1, and the 


shifting lever 2, which is connected to the 
clutch seen 

The milling the 
type, details being shown in Fig. 3. 


rod 32, can be in Fig 2. 


as 
vertical 


The 


spindle is of 


table is turned to bring the next slot into 
position, by the mechanism shown in Fig. 
2, which gets its power from sprocket 
4 and shaft 5 

In Fig. 2 we have the details of the 


carriage and its turning mechanism. The 
lower shaft 5, driven by the chain from 
sprocket 4, carries a wide-faced pulley 6, 
from which a belt runs up to pulleys 7 
and 8, one tight and the other 
Pulley 7 is keyed to the shaft driving the 
worm 10, and when the milling cutter is 
free of the slot, the locking bolt 9 is with- 


loose 

















AUTOMATIC MILLING MACHINE 














April 22, 1909. AMERICAN MACHINIST 677 


angled shafts at the back, through the Official » Lest of the Swedish Gages, tor of the AMERICAN MACHINIS1 [wo 


rages were wrung together and it took 


spiral gears 11. The cone of gears has 7 , gag 
the usual sliding key as shown, and each Made at the Bnitish National 1 force equivalent to 31 pounds per square 
step gives both a slow and fast feed by Physical Laboratory inch, or over two atmospheres to pull 
means of the clutch 12 and the gears at them apart This test was made with 

crude apparatus Another similar test 


i & 


end with which it meshes \ set of these gages, 81 in number, from 
with better apparatus was made recently 


When the cutter feeds into the work 0.05 inch to 4 inches in thickness was 
from the outside, the slow feed is used, tested for the British admiralty by the 
but on reaching the end of the slot, the British National Physical Laboratory 


in Sweden where two blocks, wrung to- 


gether in the same way, sustained a weight 





clutch 12 is thrown, through the trip lever They were compared with the laboratory ©! 37 kilograms, approximately 80 pounds 
2 and rod 3, into the fast feed and the standards at a temperature of 62 degrees Chis corresponds to a trifle over 11 at 
center returns through the cut at a higher Fahrenheit. The tests were made on the mospheres 
speed, leaving it in good condition middle parts of the measuring faces. Out 

When the last groove '-s been cut the of the 81 pieces only three were not to An interesting demonstration was re- 


cently given in England of an electric 
generating plant operated by a windmill 
lhe wind wheel was 16 feet in diameter, 


1d was mounted on a tower of 50 feet 


_— ——— the side being Ged. and # the 
1d eing hxed, and the other two 
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am pt ve rotated on a_ horizontal 

ae | } iXIS that when they were turned into 
i J ; : : . aa , 

ti plane they would hold the 
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‘ an Machinist, X.1 
Ht ARRIAGE AND LILS OF N S! E 
main belt is thrown on to the loose pulley size, vi 0.113 inch measured 0.11299 vheel into the wind, and wv turned in 
and the man is notified that the machine inch; 0.129 in measured 0.13899 inch; the horizontal plane, the fir tail would 
is ready for another piece of work. 4 inches mensured 3.99999 inches, each throw the plane of the wheel in the plane 
It is something out of the ordinary in one being apparently 0.00001 inch under f the wind The two movable t 5 were 
milling-machine construction and its uss size The gage were also measured rrang to swing it of the vertical p 
fulness need not be confined to milling toward the ends of the faces, and in all ition, automatically, when the velocity of 
chuck bodies of any kind, but can be ex- cases the measuring faces were found to the wind rose above t int \ 
tended to many other fields We are be parallel within 0.00001 inch two-kilowatt generator w n by th 
indebted to the makers, Nielsen & On page 394, Vol. 30, Part 2, of the wheel at speeds varying from 500 to 1000 
r: - . ° ‘ 
Winther, Copenhagen, Denmark, for the AMERICAN MACHINIST mention was made revolutions per n . tir mer 
illustrations and information concerning it. of a test made in the presence of an ed , 
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Activity of the Museum of Safety 
and Sanitation 


Mu 
seum of Safety and Sanitation, of 29 West 
[hirty-ninth street, N. \ detailed 
Dr. Wm. H. Tolman, the 
field work, and he will start May I on 


Chambers of commerce 


The Executive Committee of the 


has 


director, for 


lecturing tour 


manufacture rs’ associations, engineering, 


insurance and irchitectural societies, 


uilway and other clubs, may avail them 


selves of this illustrated exposition of d 
} 


vices and methods for reducing damage 


uits and preserving cfficiency, for the c 


of the lantern ($10), if not to 


far removed from the 


operator 


itinerary 





Personals* 

M. E. Dewstol, Birmingham, Ala., has 
been appointed as representative of the 
Bullard Machine Tool Company in th 
Alabama and Tennessee territory 

John W. Freeman, for some time con 
nected with the Sprague Electric Com 


pany, has recently been appointed manager 
of its Pittsburg office to succeed F. W 
Barry, resigned 

Frank Wells 
of the Philadelphia branch of the Sprague 


Electric Mr. Hall has 


with the company for some time, formerly 


Hall has become manager 
been 


Company. 


acting in an engineering capacity 


W. M. Ewart, for the past two years 
instructor and demonstrator of mechani 
cal drawing, McGill University, is now 


in charge of the drafting room of the Jen 
kins Brothers, Ltd., Montreal, Can 
Howard S. Riddle, 
the Jeffrey Manufacturing Company, Col 
Ohio, 
ferred to the Montreal plant of his com 


works manager of 


umbus, has recently been trans 


pany to act in the same capacity of works 
manager 
Nelson E. Symons, who has been presi 


dent of the Pioneer Cast Steel Truck 


Company, Chicago, IIl., has recently joined 
the 
Western railway t 


organization of the Chicago Great 
act as superintendent 


of motive power and machinery 


J. E 
the 
occasional contributor to our columns, has 
to take effect \pril 


expects to he engaged 


Johnson, Jr.. general manager of 


Princess Furnace Company, and an 
resigned his position, 
30. Mr. 
for some months on special work 

Robert ] 
urer of the 


Johnson 


and treas 
Manufa 
Antwerp on 


Hearne, secretary 


Dubrow.& Hearne 


turing Company, sailed for 
\pril 17, and expects to make a business 
trip of two months, taking in Germany. 
Switzerland Mrs 


and daughter will accompany him on th 


and England Hearne 


tour. 
Thomas D. West, for many vears con 
*Items for this column are solicited 


AMERICAN MACHINIST 


nected with the T. D. West Foundry Com- 
Sharpesville, Penn., has resigned his 
with 


pany, 


position and will associate himself 
the West Steel and Iron Casting Company, 
Cleveland, Ohio, of which his son is presi- 
On the occasion of his leave-taking 


he was presented with a large loving cup 


aent 


s a token of esteem by his former em- 

ployees, in addition to being tendered a 

remarkable farewell reception participated 
ll classes of the community 


Forthcoming Meetings 


American Society of Mechanical Engineers, 
semi-annual meeting. Washington, D. C 
May 4-7. Calvin W. Rice, secretary, 29 West 
rhirty-ninth street, New York City. 

American Supply and Machinery Manu 

cturers Association, joint convention with 
Scuthern Supply and Machinery Manufac 
turers Association, Chattanooga, Tenn., May 
>. 6, 7: headquarters, Hotel Patten 

National Supply and Machinery Dealers 
Association and American Supply and Ma 
hinery Manufacturers Association, joint 

mvention, Pittsburg, Penn., May 12-13-14, 
headquarters Fort Pitt hotel. A. T. Anderson, 
sccretary, Wade building, Cleveland, Ohio. 

The Foundry and Manufacturers’ Supply 
Association, convention Cincinnati, Ohio, 
week of May 17 

American Foundrymen’s Association con 
vention, Cincinnati, Ohio, May 18-20, head- 
quarters Hotel Sinton Moldenke, 


Richard 
J 


secretary. Watchung, N 


National Machine Tool Builders’ Associa- 
tion. spring meeting, May 25-26, Milwaukee, 
Wis., headquarters, Plankington house. P. E, 


Springfield, Ohio 

Hardware Manufacturers’ As- 
joint convention with Northern 
Jobbers Association, Pittsburg, 
enn.. June 9-11, headquarters Hotel Schen- 
ley F. D. Mitchell, secretary, 309 Broad 
way, New York City 

Railway Master Mechanics Association, 
annual convention, June 16-18, Atlantic City. 
. Jos. W. Taylor, secretary, Old Colony 


Montanus, 
American 

sociation 

Hardware 


secretary, 


building, Chicago, Il 

Master Car Builders Association, annual 
convention, June 3, Atlantic City, N. J. 
Jos. W. ‘Taylor. tary, Old Colony build- 





ing. Chicago, Il] 

American Society of Testing Materials. an- 
nual meeting, June 29, Atlantic City. N. J. 
Edgar Marburg, secretary, University of Penn- 
svivania. Philadelphia, Penn 





Business Items 


Vansant“and J. E.” Brown have organ- 
ized the Black River lLron Works, Poplar Bluff, 
Mo., and are equipped to do all kinds of jobbing 


VOoTrR 


Ira J located in a new office, 
S55-56-57 First National Bank building, Chicago, 
Ill., and will continue in the same line of busi- 
engineering 
Tool 
their pro- 
All correspondence 
office, 800 


(owen is now 


ness, making a specialty of 

Phe Utica Drop 
wi from April 1, 
duet direct to the 


factory 
Forge and 


1900 


Company 
sel] own 
trade 
addressed to the general 
Utica, N. Y 

Che Independent Pneumatic Tool Company, 
appointed the Burnite 
Denver 
line 


should be 


Whitesboro street, 


has 
1710 


Colorado 


Chicago, I 


Machinery (« Glenarm street, 


exclusive agents for its 


«f “Tho 


tools 

received an 
Works for 
Neb., 


Jones & Co.. In 
Erie City 


Railway at 


Pate have just 
lron 


Omaha 


through the 


Pacitic 


ordet 


the Union 


for complete oil burning equipment for use in 
connection with the Erie City ‘Economic’ 
boilers 

Edwin C. Thurston, formerly with the Gould 
& Eberhardt Co.. and J. C. Blair, expert tool- 
laker, machine builder and manufacturer of 


April 22, 1909. 


established a business 
where they 


and 


metal specialties, have 
at 78 Clinton street, Newark, N. J., 
general designing 


will conduct a experi- 


mental machine shop. 





Business Opportunities 


The Buffalo (N. Y.) Box Factory will enlarge 
plant 

The Nationai Lock Company, Rockford, IIL, 
will erect a new plant 

The Hagerstown (Md.) Silk Company ‘will 


erect a four-story addition to mill 


Jansen & Pretzfeld, Newark, N. J., will build 


another silk mill at Lebanon, Penn 

The Union Drop Forge Company, Chicago, IIL., 
is preparing plans for a new plant 

The American Metal Door Company, James- 


town, N. Y., will build a new factory. 


rhe Michigan Central Railroad Company is 


to build a new roundhouse at Jackson 


The Independent Die Company, St. Louis, 


Mo., is building a new one-story factory. 


The Salt Lake Safe and Lock Company, 
Sait Lake City, Utah, is erecting a new plant 


Indian- 
and 


Automoblie Company, 
planning to 


Phe Overland 


apolis, Ind., is erect a new 


larger plant. 
The plant of the 
at Fourche, Ark 


en = 


about $75,000 


Bryant Lumber Company, 


was destroved by fire Loss, 
lrrotwood 


loss of 


Fire destroyed the plant of the 


Ohio) Canning Company, entailing a 
’ 
about $11,000 


lhe planing and sawmill of Hallack & Howard, 


Denver, Colo., was damaged by fire to an extent 


of about $150,000 e 
The plant of the Nicholas & Longworthy 
Machine Co., Hope Valley, R. I., was burned 


Loss, about $100,000 

The Frontier Iron Works, Buffalo, N. Y., 
has let contract for construction of its new foun- 
dry and machine shop. 

The O. H. Jones Company, 
manufacturing plumbers’ specialties, is 
lishing a brass foundry 

The Great Lakes Engineering Company, 
of Detroit, Mich., is to build a big shipbuilding 
plant at Ashtabula, Ohio 

The Vulcan Detinning Company, 157 
street, New York, will rebuild foundry at 
warren, N. J., recently burned. 


Hartford, Conn., 
estab- 


Cedar 
Sea- 


The plant of the Faribault (Minn.) Gas Engine 
Manufacturing Company was destroyed by fire, 
causing a loss of about $10,000. 


The Remington & Sherman Co., Philadelphia, 
Penn., manufacturing safes, is having plans 
prepared for a new factory building. 

August Griffoul, Newark, N. J., is 
building erected at 280-282 Chestnut 
be occupied by him as a silver foundry. 

The Acme Machinery Company, Cleveland, 
Ohio, is having plans prepared for an addition 
This is to be about five or six stories. 


having a 
street to 


to plant 
It is said the Republic Iron and Steel Com- 
pany of Pittsburg, Penn., has decided to go ahead 
with the plan of building a tube mill at Youngs- 
town. 
Plans are now being made for the new manual 
training school in Newark, N. J., by George W. 


Knight, supervising engineer of the Board of 
Education 

Bids will be received until May 11 by John 
H. Landis, superintendent U. S. Mint, Philadel- 
phia, for supplies for use during fiscal year 


beginning July 1 

rhe repair shop and barn of the Interborough 
Transit 128th street and 
avenue, almost com- 


Rapid Company, at 
rhird New York 
pletely destroyed by fire 


were 





April 22, 1900. 


The York Manufacturing Compan) York 
Penn., building refrigerating machinery has 
made plans for additions to plant About 


$300,000 will be expended 
rhe Mackenzie-Walton 
dence, R. L., is 


Pawtucket fol 


Company, of Provi- 


planning to build a factory in 
seamless 


the manufacture of 


wire tubing for automobiles, et« 


Phe Rock Island (Ill.) Sash and Door Works 
s having plans prepared for two new factory 
buildings, one to be used as a veneer door fac- 


tory and the other as a planing mill 


Penn.) Caster and Manufacturing 
Company is erecting a plant for the manufacture 
metallic W ould 


t} 
Ws 


Phe Corry 


of casters and small novelties 


ike catalogs of machiner suitable for 
purpose 

rhe Ame Laundry 
Rochester N y : 


pliant at 


Machiner 
planning to 


rican Compan) 


erect a new 
rhis 


place 


Rocheste! 
will take the 


being 


suburb ol 
$400,000 and 


(ates, a 


will cost about 


of the several plants now operated in 


lifferent cities. 


Nav) 
Accounts 
bids 
pneumatk 
1OS2 


rhe Department, Bureau of 
Washington, D. C 
April 13—Chain 
drills, pneumatic 
induction 
1077 
schedule 
bench 


Supplies 
open the 
triplex 


and will 
following 
blocks 

schedule 
1095 
grinder 


and 
hammers 
schedule 

bench 


motors 
surface 
10904 


vises 


schedule 
taps and dies 
measuring 


; wire 
reamers, 
schedule 
1079 

1094 

sched- 
lathe 
turbo-generating 


steel 
1096 
cocks, valves, 
April 20 
ile 1101 
miller, shape 


tape 
s« hedule 
1083, 1086 


high speed tool steel 
pipe 
Furnishing and erecting crane 

toolmakers’ lathe 


1100); 


schedule 


turret, 
schedule 





sets (schedule 1099 April 27—Calipers, copper 
rivets, et schedule 1092 May 4—Traveling 
erane (schedule 1104 

rhe Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open the 
following bids April 27—-Tube expanders, feed 
pumps, steel ibes (schedule 1147 copper 
brass tubing ‘(schedute 1146); electric heaters 
schedule 1140); bolts and nuts, chucks and dies 
hinges, tools, locks (schedule 1143); machinery 
and bar steel (schedule 1144); high speed steel 
schedule 1142 May 4—-Leather belting (sched 
ule 1166 centrifugal pump (schedule 1157 
depth recorders (schedule 1161); bolts and nuts 
schedule 1159); dies, emery wheels (schedule 
1162); steam capstan (schedule 1155); grinding 
machine (scheduie 1151); bevel gear planer 
schedule 1154 reamers and cutters (schedule 
1162); shaper (schedule 1150); steel angles, stee! 
bars, bar iron, steel plates (schedule 1164) 
May 18-—Hoisting crane (schedule 1156); belt 
fixers’ bench (schedule 1152) 

New Incorporations 

rhe Wood & Spencer Co., Cleveland, Ohio 

has been incorporated to manufacture special 


machine tools and to do a general machine busi 
ness, 

Ind 

ias been incorporated to manufacture electrical 
appliances Capital, $50,000 


rhe Cartridge Coil Company, Lafayette 


Incorporators 


H. D. Stroud, W. H. Conners, W. E. Doolittle 
The Haselton steel Tube Company Jersey 
City, N. J., has been incorporated to manufa 


ire iron and steel pipe, et« 


A. Mackey, J. A 


Capital, $200,000 
Laing, H. M 


Incorporators, R 


Durning, et 


The Albany Car Wheel Company Alban 
N y has been incorporated with $100,000 
apital to manufacture car wheels Herman 
F. Ball, 30 Church street, Albany, is one of the 
incorporators 

Perfect Keyless Lock Company, New York, 
has been incorporated to manufacture locks 


fastenings and 
Incorporators, ©. M 
r. Conyngton 


attachments. Capital, $500,000 


Farrand, J. P. Conkling 
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The General Heater Company, Cleveland, Ohio 


has been incorporated with $125,000 capital to 


manufacture steam and hot water heaters 
Incorporators, | A. Halbleid, J. C. Halbleid 
C. A, Niman, et« 

The Kenney Manufacturing Company, New 
London, Conn., has been incorporated to manu 
facture and deal in engines and machinery 


Capital, $50,000 Frank 8. Jo 


seph, H. H 


Im orporators 


Smith, et« 


The Brvant Chucking Grinder Company 
Springfield, Vt has been incorporated with 
$120,000 capital to manufacture and sell machin 
ery. tools. et Incorporators, W L. Brvant 
W. D. Woolson, Jas. Hartness 


The Dixon Cable System, Jersey City, N. J.1 


has been incorporated to manufacture electrica 


or other contrivances for telephones or telegraph 


Capital, $300,000 Incorporators, H. O. Cough 
lan, B. S. Hant J. B. Turner 
H. Barthoomew & Co... Camden, N. J has 


incorporated with $50,000 capital to manufacture 
Bartholomew 


Philadelphia 


orporators, H 


Bet, 


and steel Im 


and H. H. Farle) 


iron 


building 


Penn.; J. C. Haines, 301 Market street, Camden 
The Elgin-Svycamore Railway Compan 60 
Dearborn street, Chicago, Ill has been incor 


porated to construct and operate a railway 
from Elgin to Dixon, Ill Capital, $100,000 
Incorporators, Bruce C. Payne, E. 8. Bailey 
F. W. Merrick 

fhe Union Draft Gear Company, Chicago 
Ill has been incorporated with $2,000,000 


capital to manufacture and deal in railway 
specialties, equipment and appliances. Incor- 
porators, M. J. O’Brien, D. L. Madden, Francis 


O'’Shaughness) 


The Hobart-Alifree Company, New London, 
Conn., has filed certificate of incorporation 
Capital, $50,000. Incorporators, B. F. Hobart, 
New York; Jas. B. Allfree, Chicago; M. F. Raf- 
ferty, New London Will manufacture engines 
and locomotives 

The Gould Specialties Corporation New 
York, has been incorporated to manufacture 


machinery and mechanical devices 
Capital, $60,000. Incorporators, R. M. Stephens 
Hackettstown, N. J.; T. A. Gould, Newark, N. J 


J. B. Wentworth, New York 

The Turner Baffle-Wall and Boiler Company 
Brooklyn, N y 
baffle 


engines 


has been incorporated to 


manufacture walls, baffle plates, boilers 


etc. Capital $20,000 Incorporators, P. § 
Riggs, 176 Broadway, and Roy Murchie, 130 
Broadway, New York; R. A. Wright, Brooklyn. 





Trade Catalogs 


Cincinnati, © No. 3 


S. Obermayer Company ‘ 
first 


historical picture post card, depicting 
castings on record 

The H. D. Smith & Co., Plantsville, Conn, 
Folder illustrating and describing ‘Perfect 
Handle” screw driver 

Quick Automatic Vise Company, 236 Mill 
street, Rochester, N. Y Circular illustrating 
and describing Rochester vise 

Williams Foundry and Machine Company 


Akron, Ohio. Booklet describing Akron clutch 
Illustrated, 26 pages, 34x6 inches 

J. S. Bretz Company, Times building, New 
York Catalog of F. & 8S. ball bearings Illus 
trated, 116 pages, 6x9 inches, paper 

Niles-Bement-Pond Company, 111 Broadway 
New York. Catalog of Bement hammers hl 
lustrated, 52 pages, 9x12 inches, paper 

The Manville Bros. Co., 23-33 Benedict street 
Waterbury Conn Catalog of foot presses 
Illustrated, 20 pages, 5x74 inches, paper 

The Field-Brundage Company, Jackson, Mich 
Catalog describing Field gas, gasolene and dis 
tillate engines Illustrated, 24 pages, 7x9 inches 


pape i. 





Want Advertisements 


Rate 25 cents pe ne for each nee 





fhout I ords make a ne No advertisement 
thbreviated ( should te nt ft ’ cl 
not fat fhayr i da nsuing cok 
inswer add ed ft our care i he forware 
Applic f ” pec names to which t/ 
replies ire not ft } warded hut repl 
not be returned. If not forwarded. they 
destroyed { f notice \ ’ rmatior } 
hy regarding ’ uivert ng bor nu? 
he Origin / ecommendatior 
the pa pe alue } ild not te incliosed ft 
nknow? ( responder (ir hona de adve 
fisement ; ed nde f/ head Vy mir 
fis dg ccepted ron ? men associat 
nal jual charair ’ ristratior 
my , , ( apy 
f ; 
Miscellaneous Wants 
Calipn st free Ek. G. Smith, Columbia, Penn 
We t Oo pa rovalty for good patente 
achine or tool Box 2S2. Amer. Macnu 
Hand power! bending tools labor i i 
ome Making l tep & Dolar Sandwi l 
We lanufacture on rovalty or bu ou xl 
patents on small tools Box 104, Amer. Macn 
Light, fine machinery to order; mode ind 
electrical Oo pecial I ‘) ( tase Ne 
irk Nd 
\ large foundry and machine shop desire 
to add to present lines of manufacture Bo 
126, AMERICAN MACHINIST 
Machines designed; automatic, special Prac 
tical working drawings Cc. BF Pitman S51u 
Frankford Ave., Philadelphia, Pa 
Special machinery accurately built Screw 
machine or’ turret lathe work solicited Rob 


ert J. Emory & Co 


Newark, N 


Light and medium weight machinery and 


duplicate parts built to order tools jigs, et 
MacCordy Mfg. Co., Amsterdam, N 
Wanted--Punch press and jig work; good 
facilities for manufacturing of light § articles 
Models. dies. tools. et« made Joseph Pollak, 


215 Svdney St., Dorchester-Boston 


Mechanical engineer will shortly visit Europe 
on business and will make special investigations 
or transact business for interested parties 
Have wide acquaintance here and there Box 
125, AMERICAN MACHINIST 

A large English firm of machine-tool in 
porters having showrooms and offices in Great 
Britain, France, Htaly and Japan, is wanting 
good agencies for machine tools of all kind 
Apply Box 189, AMERICAN MACHINIST 

Morgan Spring Company, Worcester, Mas 
is desirous of getting into touch with manu 
facturers of machinery who are able to supply 
an automatk machine to take wire in col 
and drop out a small size corkscrew made 
entirely from wire Box 127, AMer. Macnu 


thorough business man with 


Wanted \ h 
to engage in the manufacturing 


$5000 or $6000 
of a new chuck, which is in great demand for 
machine shops It has the widest range of 
any chuck of its kind ever put’on the market 
ro the right party will give half interest to 
patent A good opportunity for a good busi 
ness man No other neec apply Box 114% 
AMERICAN MACHINIST 

Proposals for Ordnance Supplies-—Wate1 
Vilet Arsenal Watervliet, : Y., April 17, 
on Sealed proposals, in triplicate, will be 


received until 1 p.m., May 17, 1909, for fur- 
nishing iron, steel, hardware. forage, fuel 


olls, ete., during year ending June 30, 1910. 
Information furnished on application Lt 
Col. W. W. Gibson, Comdg. 
Situations Wanted 

C1aas cation ndicales present widres 

vd fis nothing else 
CONNECTICUT 

(ood iperintendency wanted by live pro 
duce! Now employed @Box 116. AMer. Macu 

Would like to correspond with reliable 
company desiring to secure the services of a 


nechanic as assistant 
foreman box 


first-class I 


superintend 
149, AM. M 


ent of renera 


MASSACHUSETTS 
man of 


Wanted—-losition by production 


eight years’ experience in large machine shop 
fully acquainted with office detail, stock and 
piece work systems; age 34. Box 145, AM. M 

Englishman, 26, married, alert and ambi 
tious, seeks post as tool designer or assistant 


superintendent Good mathematician and prac 


tical mechani Executive ability Enterpris 
ing firm preferred Box 103, Amer. Mach 
Wanted—Position as chief draftsman with 
small firm or assistant to chief with large firm 
manufacturing mediun veight machine tools 
ol other machinery Good designe! with 
executive abilit Age 30) Box 86, Am. Ma 
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Chief draftsman; technical graduate, both CONNECTICUT NEBRASKA ’ 
echa "t i ( "ectricé > “4 er gg; our uo o > ss P , o _ F “ 
— — — ——. ‘ — = SR ne Engineer wanted by a large manufac turing Wanted—Foreman to take charge of a marine 
: I s I concern building automobile and marine moto! ; , ve sco ‘ ‘ 
; ’ rs Mactrie C anw earn’ . 5 Maen otepien gas engine factory. Must have an experienced 
with General Electric Company, 4 years’ de Must have had several years’ experience in ‘apable of handling good 2n and . 
signing motors and steam engines; desires @ designing automobile and marine  gasolene a -iaeh eles — ms i ay Lag co. 
position as designer or assistant engineer. motors. None but the best need apply. Good Coes Ss Cae ox 190, AMER. MACH. 
Box 147, AMERICAN MACHINIST. permanent position to right man. Give refer- NEW JERSEY 
ences, experience and salary wanted. “‘ Engi- — bRSE 
MICHIGAN neer,’’ Box 124, AMERICAN MACHINIST. Wanted—Two competent draftsmen for 
Situation Wanted—As_ superintendent or Wanted—By large machinery manufacturing printing press work. State age, experience, 
shop manager; 20 years’ experience manu- concern, chief inspector. Must be first-class references and salary. Box 138, AMER. MACH. 
facturing small interchangeable parts. Thor- mechanic, experienced on gasolene motor work. Wanted—Hammersman; must be skilled on 
oughly understand shop organization, cost Capable of organizing and directing corps of heavy forgings; steady work for a reliable 
systems, etc. Can produce the maximum at inspectors Good permanent position to right and ‘sober man. Address, stating experience 
the minimum cost Am an expert on all kinds man. Give references, experience and salary and wages expected, “E. L. 8.,” Am. Macu 
~ piece weet oe | _ S age -_ =. wanted. “Chief Inspector,” Box 123, AM. Ma. 
d yresen employed, yu desire Oo make a iE c 
simiien: good ; reasons ‘given Can = furnish Wanted—By a large manufacturing com- ; NEW YORE t] 
best of references. Will go anywhere if salary pany, general superintendent, to take charge Wanted—sSteel salesman. One able to dem- 
is right Box 48, AMERICAN MACHINIST of a factory making gasolene automobile motors onstrate high speed tool steel and with shop a 
and other high class machinery products. Must experience. Apply with references and salary. 
NEW JERSEY be a good producer and a hustler. None but Box 97, AMERICAN MACHINIST. 0 
Mechanical draftsman wishes to change the best need apply Good permanent posi- Wanted—Competent man with experience S 
Address Box 152, AMERICAN MACHINIST tion to the right man. Give references, experi- as speed boss and thoroughly familiar with 
Automobile re ; ; P ence and salary wanted General Super- premium system. Apply, stating age, experi- C 
pair and contract machinis intendent,’’ Box 120, AMERICAN MACHINIST ence, salary desired Box 105, AMER. MAcH 
married, 26 years old, several years foreman ‘ ; 
desires position Box 137, AMERICAN MACH. Wanted—A thorough up-to-date man accus- 
A mechanical electrical engineer with an seem ece tomeed to tool stores departments and systems ” 
established reputation in large manufacturin; Wanted— First-class draftsman with experi- for plant of 1000 employees. aps wee ri 
and power plants and i all ki d f * -ence designing four-valve Corliss and non- age, education, salary expected. ox 6, 
, plants and in al inds of powel releasing valve gear engines Box 120, Am. Ma. AMERICAN MACHINIST a 
development, would accept a position with a , “afts sms york, similar 
reliable concern; at present in good position, INDIANA Wanted Draftsman on small wor . sim - a 
but desire change; can furnish very best ref Wanted 4-1 man for foreman drop forge to counting and indicating ee — 
erences Address “W. H. S.,” AMER. MacHu department of 10 ‘board ind steam hammers = Grey Sem =. ion.” ~ P48 
. State experjence salary “expected yeference. SSonenre. pene “Invention, Box ‘ er 
, yenciviresces Address *‘ Manufacturers,’ care AMER. Macu, AMERICAN Mac mena , f 
Chief draftsman, long experience in pumping Wanted—First-class salesman, must have 
machine air compressor, condensers New Wanted—Large automobile manufacturers established trade among steam users In engineers 
York Cit Box 140, AMERICAN MACHINIST want general foreman for machine shop em- and factory supplies in Greater New York and 
Position as inventor, designer, draftsman Ploying 500 men. State experience, salary vicinity. Fine position for right man. Rox 
or toolmaker mica insulation dies, molds reference ete Address * Automobile care 131, AMERICAN MACHINIST 
and fixtures a specialty IS years’ experience AMERICAN MACHINIST Wanted—By manufacturer, thoroughly ex- 


perienced man to sell hangers, shafting and 


Box 128, AMERICAN MACHINIST 
transmission machinery in New York City and 


MASSACHUSETTS 


Wunted Position as draftsman with a : . M he -anable anergetic We 
concern having an opening for a beginner with Wanted—Practical gear cutting expert on Vicinity. Must ee 6capanle, < 5 B 
technical education; best of reference: Box all classes of gear work. State age, experi- want the best man in this line of business Ox 
150, AMERICAN MACHINIS1 ence and wages expected Boston Gear Works 130, AMERICAN MACHINIST 

Designing draftsman on steam pumping: Norfolk Downs, Mass Wanted—A few experienced mechanical drafts- 
machinery ; seven years’ drafting room, and Wanted—Experienced operator on bevel gears ™en with experience in we ee Pps. 
five years’ shop experience. Technical edu to run Gleason machines. State age and give ‘urnaces, structural steel, Yok “ ha Mens 
cation; desirous of changing position 30x references Boston Gear Works, Norfolk Downs, ran va Hi nt Ag seuned " Ad 

> . Uw é cule é state aiar’ t = 
a en oe es - : = wane dress John Primrose, Dansville, New York 

A competent man 55 years of age, with 15 Wanted— An assistant to superintendent Wanted——Shop superintendent practical, 
years’ experience in machinery and suppl) and general manager in a large gear jobbing gy arienced modern shop methods required 
trade in New York, desires position with shop. Must be experienced in mechanical ers a sosition fast growing business Ad 
manniaeturer or merchant jas salesman or work, technical and practical; also up-to-date  qrogs, stating ‘qualifications, experience and 
purchasing agent. Address “Vigilantia,’ Box on modern methods. State age, experience a ae desired. oo but first-class men need 
53, AMERICAN MACHINIST. and salary expected Boston Gear Works, Nor- poe ay yee A Co Wellsville _ 

Mechanical, structural, marine draftsman folk Downs; Mass. ply. ~~ : 
co ute . ‘allv e “ate rs : : , : : 

Manheim’ Pullers. rache op By Bs W anted- A _ first-class _ designing engineer OHIO 

meter, intergrator, interchangeable, automatic C#Pable of designing special printing machin- Wanted—Chemist at once Write, giving 
typewriter machine, torpedoes, submarine boats ery and who can assume the responsibility ot .xperience, salary and reference. Steady em- 
power presses; wishes good offering. Chief ‘proving and perfecting machines now in oes a r he ight Box 151, AM M 
draftsman preferred Box 133, AMER. Macu construction ; must have a knowledge of eco- ae esnets eh oe we ~ eon 

Factory manage! Americ: technical nomical manufacturing methods. Box 144, Wanted—Three good erectors familiar with 

erage —— nerican, technical, ex AMERICAN MACHINIST. medium, light or heavy gas engine work. Also 
perienced. At present employed, desires to lathe, planer and boring mill men. Can use 
change rhoroughly acquainted with manu Wanted—A designing engineer familiar with twogood toolmakers. Address Box 132, AM. Ma. 


facturing, maintenance of plant, management 
and production Expert in handling men 
Age 36. Highest references Address Box 134, 
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OHIO 


Mechanical draftsman; experienced — princi 
pally on machine tools; technical, shop man, 
now employed Box 136, AMERICAN MACHINIST 


Reliable references will inform you that I 
am a very practical, profitable executive in 
mechanical manufacture. Please get me bus\ 
Box 135, AMERICAN MACHINIST. 


An assistant superintendent, experienced 
in factory system and handling help; 2 pro 
ducer and a_ technical graduate, desires 


modern high and medium speed steam engine 
practice; must be able to show a satisfactory 
experience and refer to a successful practice 
on not less than three years with a standard 
concern. A knowledge of economical manu- 
facturing methods for quantity production 
desired. Box 102, AMERICAN MACHINIST 


Wanted—A general foreman familiar with 
modern practice in high and medium speed 
engine construction; must know how to get 
best efficiency from up-to-date tools and equip- 
ment. Only such applicants will be considered 
as can show an executive experience of not 
less than three years with an up-to-date manu- 
facturing company Familiarity with modern 
factory systems necessary Box 101, AM. Macu. 


MICHIGAN 


Wanted—Foreman toolmaker who under- 
stands designing and making of drawing and 


Wanted—Salesman for highest grade electric 
drills and grinders. Best commissions and 
permanent arrangements for territory made 
with right parties. Address the Cincinnati 
Electrical Co., Cincinnati, Ohio. 

I am the superintendent of one of the 
largest machine tool concerns in the United 
States and want a young man who can grow 
up in our establishment and finally take my 
position. This man need and _ preferably 
should not be over 30 years old. Must have 
had a varled and practical experience on en- 
gineering matters outside of the machine tool 
lines. Must speak English and some Ger- 
man. Should have a university or college 
education, executive ability and a good ad- 
dress. If you're the man I’m looking for 
write, “Supt.,”” Box 143, AMER. MACHINIST. 
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change Box 141, AMERICAN MACHINIST. 
Help Wanted stamping dies for medium sizé work Tools 

for monitor and automatic screw machines. Wanted—Two machinists experienced erect- 

In applying give age, experience, references ing high-speed steam engines in shop and on 

issification ndicate present address f and salary wanted Address P. O. Box 643, road. Give details of past experience and 


advertiser, nothing else Detroit. Mich wages. -Box 42, AMERICAN MACHINIST. hu 
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The Automatic Manufacture of Steel Rails 


A Description of the Manufacture of One of Our Most Useful Products, 
Involving Employment of Automatic Machinery of the Heaviest Class 





EDITORIAL 


A hundred thousand tons—tive hundred 
thousand tons of steel rails! 
and then we see newspaper notes of such 
orders being placed by the big railroad 
the steel mills of this 


Every now 


systems with 
country. 

Did you ever stop to figure how long 
a track can be built 7 
At 90 pounds to the yard, as an 


with 100,000 tons of 


rails? 
average, 100,000 tons of rails would make 


a single track over 630 miles long. Fiv: 


Was ke ade d 


its appointed place 


rail upon a 


the finished steel 
flat car for shipment to 
of service? 

The rail mills never rest. Some part of 


them is working 365 days in the year \t 
night the glow from their furnaces and 
the fountains of sparks from the con 
verters reflect on the smoke and steam 
that roil up in many-colored clouds, whil 
for miles back in the country can be heard 
the booming sound of the gears of the 


CORRESPONDENCE 


] 


goes slowly upward, and turns farther and 


farther, but it cannot fall out because it is 
} 


held to the rising track by heavy arms 
When the car has been raised to a con 
siderable hight it is practically upside 
down, and presents a wierd sight from 
he ground lhe load of ore drops out, 
ind sliding dow1 steel apron, falls int 
i er ¢ wlow, which belongs to the 
steel mp us releasing the car of 
the railroad mpanv verv shortly after it 
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hundred thousand tons would reach almost 
from New York to San not 
laid end to end, but counting on two con 
side, to form a 


Francisco, 


tinuous rails laid side by 
track. 

Another question: 
in a railroad car, listening to the wheels 


While riding along 
striking the rail joints, has it ever oc 
that in the making of all 
these miles upon miles of rails, although 


curred to you 


the great steel mills number their men in 


the tens of thousands, hardly a human 


hand has touched these rails from the time 
I until 


the tron ore was dug from the earth 


ORE 

















BRIDGES OF THE LACKAWANNA STEEL 


2000-horsepower rolling engines, as they 


reverse again and again 

Long trains of steel, hopper-bottom cars 
mills. These 
loads of 
wonders 
this 


bring the iron ore to the 


shipments of ore look like red 
dish 


it was ever discovered that 


brown earth, and one how 


worthless 
looking stuff could be turned into iron and 


steel for useful purposes 


When the trains come in, the cars are 
run, one at a time, up onto a large, steel, 
tower-like structure \t a signal the steel 


car with its 100,000 p uunds of ore, begins 


to rise and turn over at the same time It 


COMPANY 
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delivered The upraised car comes 


gradually down again, and finally runs off 


down an incline to join the long lines of 


empties to go back to the mines, or the 


lake 


Che ore 15s 


steamers 


taken in the steel company’s 


‘ar to the “orefields,” which are broad 
storage yards. Here it is dumped from 
the bottoms of the cars into piles of 
selected kinds of ore, and from here again 


1s pick l up bv electri traveling cranes 


in and 1000 feet travel, and 


tributed into ore pockets or bins, 


rdine to its kind 


and quality 
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These bins have steel doors, not unlike 
the mouth of an old-fashioned powder 
horn, many times magnified. Under these 
doors, or mouths, there dart in and out 
dozens of little electric cars that combine 
in their make-up the propelling motors, a 
steel hopper poised on a scale beam, and a 
recording mechanism for reg 
weight of its load Chese litt 
at different bins and sort vut one kind 
of ore here, another there; a load of coke 


e cars stop 


here, and a load of limestone there. The 
weights of the various ingredients are all 
automatically registered and in the right 
proportion, the loads are dumped int 


“ 


skip hoists” of the row of blast furna 
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blowing engines From other _ brick- 
lined pipes at the top there issue more 
millions of cubic feet of all-but red-hot 
gases. These gases are inflammable, and 
are led to tall, brick lined towers called 


“hot s oves,” wire they are burned to 
heat ore air from the engines. The gas 
is , Lurned under boilers and used in 
ga ngines for the generation of steam 


and power 

[he furnaces themselves. look like 
round towers, having a relatively large 
diameter. The largest ones are about 100 
feet high and probably 30 feet in diameter 
near the middle, being smaller at top and 


‘ ; 
bottom bout once in three hours the 
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out its fiery contents into one of a row of 
large receptacles, each of which holds a 
veritable lake of molten iron. 

At intervals, by the operation of a valve 
these receptacles tilt out their contents 
into another ladle car which travels auto- 
matically back and forth, supplying a row 
f several bessemer-steel converters 

These converters are like large steel 
eggs set up on end, and supported on 
trunions or bearings, placed at their wid 
est part. They are about 15 feet in diam- 
eter by probably 20 feet high. They are 
lined with firebrick and clay, are open in 
a narrow mouth at the top, while at the 
bottom there are “tuyeres,” or openings 
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FIG. 2. BLAST FURNACE AND HOT STOVES, LACKAWANNA STEEL COMPANY 


The skip hoists dart up the inclined tracks 
leading to the tops of the furnaces, where 
they automatically turn bottom up and 
drop their contents into the receiving 
I a 


“bell” or hopper. By the motion 
hydraulic valve at the base of the furnace, 
the bell closes to keep the gases in, and 
another opens below it and drops the ore, 
coke and limestone down into the furnace 
itself 

Within, the furnace is a mass of burning 
coke and melting limestone and iron. At 
the bottom great brick-lined steel pipes are 
delivering millions of cubic feet of air 
previously heated to about goo degrees tem 
perature, at from Io to 20 pounds pres 


sure, from thousands of horsepower of 


smelting process is sufficiently advanced 
to allow of the drawing off, or “casting,” 
of the molten iron formed from the ore, 
which was put into the furnace, along with 
the coke and limestone. In what is known 
as the “hot-metal process,” this molten 
iron is run off into “hot metal” cars. 
These are large iron ladles, lined with 
fireclay and mounted on car wheels. 
Trains of this molten iron are _ taken 
to the “bessemer houses,” where an ele- 
vator lifts one car at a time, wheels 
and all, up to about the fourth floor. Here 
an automatic pouring device advances, 
thrusts out an arm, and gripping hold of 
a screw shaft on the car, turns the shaft, 
‘ausing the ladle to slowly tip, pouring 


through which air is blown. The air 
comes from other blowing engines and 
passes to the converter through the trun- 
nions on the sides and being led by a duct, 
enters the interior through the tuyeres in 
the bottom from which it bubbles up 
through the molten iron, causing a com- 
bustion of the fiercest intensity. 

In the converter room no man is seen 
to handle the converters, or cranes, or 
ladles. All the operations are controlled 
by hydraulic valves turned by half a dozen 
men in a protected gallery known as the 
“pulpit.” By these valves the converters 
are tipped. back, the molten iron poured 
in, the compressed air turned on, the con- 
verter stood upright, and from its mouth 
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there issues a fountain of flame and sparks known as besseme: el. This is what side. The mold comes off leaving the still 
i that beggars description, and which casts rails are made of, a1 us is the cheapest red-hot ingot on the car 
its light for miles on the darkest night. method of making s To make it re- When a whole train of ingots has been 
The bubbling of the air through the quires a special grad iron ore, espe- stripped the little locomotive rushes it up 
molten cast iron causes the burning out cially low in phosph content, as the an incline into the “blooming mill.” Here, 
of the various foreign ingredients. The phesphorus cannot be etfectively re moved again, not a soul seems to be touching any- 
greatest of these is carbon, while silicon by this bessemer process. Besseme eel thing, and yet everything is in rapid 
and some sulphur are also burned. There is not as good as open-hearth steel, w ch motion 
are also small quantities of other sub- is more expensive, and which is mauce by Every now_and then, in the semi-dark 
stances in the iron which burn with liter- long continued melting of a mixture of ness of the mill house the floor parts at 
ally all colors of the rainbow. One can various grades of iron and scrap steel in’ one’s feet, giving out a shriveling heat and 
stand for hours at night watching the mag-_ reverberatory furnaces a blinding light [his is caused by the 
nificent spectacle of a row of these bes- The liquid bessemer steel is poured out moving back of the covers over the “soak- 
semer converters which rival any artifi- by further manipulation of the hydraulic ing pits”’—a series of long, gas-fired heat 
cially colored fireworks ever devised valves into ladles on automatic cranes, ing furnaces under the floor [he covers 
The flame continues and the colors lifted up and again poured into rows of are large, firebrick blocks mounted on 
change and begin to lose their variegations, tal! cast-iron ingot molds resting on odd flanged wheels running on tracks, and are 
approaching a white of unequaled bril- little cast-iron, narrow-gage cars. The operated by hydraulic power controlled 


























ARRYING M TEN \S IRON, LACKAWANNA 


FIG. 3. “HOT METAL” TRAIN 


liancy. When the proper color has been molds are about Io feet high and about from a 





detected by the practiced eye of the bes- 2 feet square inside, tapering slightly the red and yellow 
semer expert the valve is thrown, the con- toward the top. A small locomotive draws curling, and 
verter tips slowly forward, the compressed a train of six or eight of these cars, two cran ult 


air is gradually shut off, and the flame molds on a car, out into the cooling yards great ir nd n its grip is one of 
ceases, with the converter almost on its to solidify. In the process of becoming the new steel ingots recently stripped of 
side. solid, the cast-iron molds become red hot, its mold hand and ingot approach, 

Now there comes a smaller ladle carried and they stand in long rows waiting their turn around, and descend into the mouth 
on the arm of a hydraulic crane, not turn to be “stripped.’ if the ind releases and rising 
touched by hand but controlled from the Stripping is the removal of the mold up, leave irden below The cover 
pulpit. In this ladle is melted “spiegel from the now solidified steel ingot. Todo blocks move k over the flames, and the 
eisen,” a variety of cast iron containing this the cars are run under a tower where, ingot k,”” or become evenly 
just the right percentage of carbon and without apparent human control, a heavy heated throughout, preparatory to being 
manganese which, when poured into the steel finger passes down into the opening rolled into a “bloom,” or large billet about 
converter now containing what is practi in the top of the mold, and two iron 10 inches square and several times its 


cally molten wrought or pure iron at fierc- ands grip the mold and pull it up, while former length 


est heat, creates a compound mixture the finger pushes down on the ingot in It is here, in the blooming mill, that we 








find the source of the booming sound that 


The 


main blooming engine makes a dozen rush 


carries so far out into the country. 


ing turns in one direction and then with 
a sudden stop and the clanging of its great 
vear wheels, it reverses its direction of 
rotation to pass the now thoroughly heated 
forth 


delivers 


rolls, 


4] 
tiie 


through 
the 


ingot back ind 


The electric crane white-hot 
the 


power, 


ingot to feeding rollers, which are 


and their motio1 


to 


turned by 


the 
first 


by 


carry the ingot up mouth of the 


rolls At 


are wide apart, one above the other, 


blooming these blooming 


rolls 


so as to admit the large ingot, but as its 
width is reduced, and “tts length becomes 
vereater, a pair of small engines overhead 
intermittently give a few rapid turns t 
the adjusting screws that bring the rolls 
closer and closer together 

The handling of the heavy ingot during 
its conversion into a bloom, like all th 


other processes, is without the direct touc!] 


of the human hand. Blindingly hot it 1s 
forced through the rolls and out on th 
other sid \ steel finger rises out of tl 
runway, the ingot lifts up and turns over 
on its side Another rush is made bacl 


through the reversed rolls. It stops. An 


other steel finger lifts and turns the ingot 
The i 


adjusting engines draw th 


agall 
rolls nearer together; the feeding train ri 
verse and back the ingot goes agan 
through the roll Back and forth it 
passes, fine streams of water spraying thx 


rolls to keep the metal from sticking, and 
Ided by a he 


team from the 


n xplosi 1 


eacl pass is het 


water confined between 


the rolls and the hot steel, while showers 
of sparks, th rrival of newly heated 
ingots, the opening and closing of the pits 
of fir low the floor, transform the semi 
darkne 1 spots and streaks and show 
ers of brilliant light 

When the ingot has been rolled down t 

bloom about 10 inches square, it is car 
ried forward to the trimming shears to 
have th ugh and imperfect ends 


still 


an opening in 


Che 


red hot, projects 


of the bloom, 


through 


end 


cropped off 


a massive shear. By the turn of anothet 
valve heavy knife comes down, and th 
end of the bloom is literally pushed bv a 
transverse motion (not cut) from. th 
body of the bloom. From the shear the 


bloom is taken by convever to the rail 
mill 


At the 
human of all the 
mills This is a tr 


rail mill is the most wierdly 


mtriy the 


inces of} 


veling crane whi 


runs back and forth in front of a long row 
’ 1 , 

t ens nm whicl the h is a 7 
mor ‘realy it 1 efore 1] o ‘ i] 
Thi ne , to +} tee] ] 
newly rrived { th hl] , 1] 
wil ut t ston 1 ] 
fore P A 1 
] ; 1 1 P 

. T 17 

1 

r } , = 
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it grips the bloom, the thumb and fingers 
squeezing into its red-hot sides. The arm 
lifts, the crane makes a rapid run along 
the furnaces until, stopping before one o1 
the 
swings around, advances and thrusts itself 


The 


relax, 


many doors, which opens before it, it 


furnace up to the “elbow 
arm drops, the and 
the bloom rests on the floor of the furnace, 
Now, most 


into the 


thumb fingers 
1e arm backs out again 
F the 


a steel tank, and drop 


its actions, crane runs 


to 


human of all 
S track 
rs under 


hing 


its forearm, plunges its 


vater to the accompaniment of hissing 


. like a sigh ot relief ! 
\fter the 


1 the cr 


Tt nm) 


blooms have been properly 


removes them from the 


alle 





BESSEMER STEEL CONVERTER 


furnaces, and placing them on a conveyer, 


they are carried up to the roughing rolls 
of the rail mill. These rolls differ from 
the blooming rolls in that the latter are 
smooth and reverse to pass the ingot back 
and forth, whereas the rail-mill rolls are 
rooved to give the shape to the rail, and 
re often made “three high,” so that the 
bloom passes first between the middle and 
ttom IIs dt back between the 
ddle and top while the driving en 
ne itit t rn in the same di 
The ¢ 1 radu ted 
torn the bl lvan 
.* ming 
, os 4 
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The first 
and 


and more the shape of a rail 
the “cogging” 
merely puts deep dents in the sides of the 
follows up these 


called pass, 


pass is 


bloom. The next 
dents with a shallow groove, and the next 
after that, a deeper groove, while the 


head and base of the rail come more and 


pass 


more plainly into shape. 

In order to pass the bloom first under 
the rolls the 
upper ones, there are great “tilting tables” 


lower and then back over 


on either side of the rolls [hese are 
movable inclined planes which rise and 
fall at the end nearest the rolls, to pass 


the rail up and down and back and forth 
In the beds of these tilting tables are feed 


ing rollers which turn and reverse at the 


PLANT 


IN OPERATION, LACKAWANNA 


to feed the rail in and 


In these tables also are 


intervals 
out of the 
guides and numerous steel fingers which 


proper 


rolls 


direct the rail from groove to groove in 
the the 
certain passes, to bring all its faces in con- 


rolls, and also turn rail over at 


tact with the rolls 

\fter probably a dozen passes, the 
rough-finished rail comes out of the last 
groove of the roughing rolls, and is taken 
hv a conveyer to the finishing rolls, where 

e proc is completed by a few more 
passes ba and forth. Just before the 
last p the rail, which, by the way is 
hen « r ninety teet long, is delayed for 
a few moments to cool off a little, and 
t] ent the fi pass in a 

mi-heated { This operation 
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TILTING TABLES AND PULPIT IN A GERMAN STEEL MILL 
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which is termed “cold rolling” 
hard finish on the wearing surfaces of 
the rail make it 
longer. 

After the finishing pass the now only 


dully red-hot rail is brought by another 


puts a 


and tends to wear 


conveyer to the “hot saws.” These are 


rapidly revolving circular saws, 


the 


four 
moment advance 


the 


which at 
simultaneously 


proper 


toward rail, which, 
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After this comes the 
and this con 


ot but a moment. 


first really manual handling, 


sists in loading the product into flat cars 


for shipment to purchasers throughout the 


country 

It was said by old Mr. Fritz, who was 
the originator of the “automatic three 
high-rail mill,’ some years ago, that the 


day would come when the mills would be 


started on Mondav morning, then the men 


OSs 


Erection Drawings for Machine 


Tools 


| \IARK DALE 


Some time ; | had to do with the lo 


ine tools; I had to get out a plan 


showing the new tools in relation to the 






































with a sharp shriek and showers of sparks would go home, and would not return’ existing plant. To save as much room as 
is cut into three 30-foot lengths until Saturday night, when their duty possible the w tools had to be located 
After this operation, the three pieces would be to weigh the product of the I g the old ones and these had to be 
advance in single file, and pass through week’s operation of the automatic ma ged and pulleys ordered, overhead 
the curving rolls, where oddly enough, chinery. This stage has not been reached ng arrangement fixed up, ete., be 
they are deliberately made crooked in s yet, but the wonderful advances that ( the machines. All I 
order that they may be straight. The | that time would had to work from was the erection draw 
_ rb y 
f 4 ani 
a era | . . 
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FIG. 9. RAIL MILL FINISHING SHED, LACKAWANNA 5S COMPANY 
fact is that when the rail is cooling, the lead the seer of today to predict almost igs supplied the makers. Now owing 
top and bottom being of different thick- anything in the line of automatic ma the insufficient particulars given on the 
ness, shrink at different rates, and the chinery erection drawings | found this work very 
rail would curl. The deliberate curving Even at this time one of the large difficult to accomplish with any degree of 
of the still hot rail, in the opposite di- steel companies in Pennsylvania has an ccuracy beforehand, owing partly to the 


rection, leaves it practically straight at 
the finish. 

During all this process, no human hand 
has touched the rail, except perhaps to 
guide it in case of a slip in the mechanism. 
Even now a set of fingers advances, pro- 
pelled by an unseen power, and carries all 
three section of the rail off to one side to 
cool on the “hot beds.” 

The last process is to take 
“kinks” there may be left in the finished 
rail, This is done by an expert, under a 
power-driven straightening press, and to 
his practiced eye the process is the work 


out any 


automatic accounting machine for figur 
ing the costs of piece work It oper 
ates by the principle of punched cards, 


and adds up the totals, as indicated by 
the punch marks and also automatically 
sorts out from the general pile all the 
cards relating to any one job. This is not 
done as with the familiar computing ma- 
chines used in every bank, but sorting and 
adding are done automatically in the ma- 
chine itself, as the cards pass through. 
In fact, it would seem that no one is safe 
in setting a limit to what may or may not 
be done from one year to the next 


variety of the machines, but particularly 


owing to insufficient information in re 
the 


with the 


gard to overhe 
It is 


to supply a 


d gear 
view of getting the mak 
little 
sketches that this is written 
had the floor 


there would 


more information on 


ers 


these erectior 


If we only areas to con- 
be little difficulty, 
countershafts that the 
lies. In getting out a plan the 


following are some of the points that must 


tend with 
but it is with the 
trouble 
be watched: Floor space of machine in re- 
lation to existing machines; area required 


for countershaft; position of striking gear 
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in relation the main shaft; position of 
ew driving pulleys on main shaft in re- 
lation to existing pulleys, couplings, bear 
ngs, ete lhe countershaft of a grinding 
ichine was so arranged that it could be 
riven f 1 one direction only—-from a 
main shaft at the front of the machine; 
hereas rs was located at the back. 
Some of the erection sketches gave most 
f the required information but required 
lot of puzzling out; then again some 
f the machines had been’ ordered 
through agents—from America who ap 
parently supplied us with sketches they 
had in stock but which differed from the 
sketches that came with the machine. A 


in making out these erec 
lot of 


Cca&¢ 


little 


won 


more 


sketches would save a trouble 


ind time 





Some] Facts About Oxy-Acetylene 
Welding 


By W. I. Reicu 


The autogenous oxy-acetylene welding 
process was introduced in this country in 
1906, at the Fore River Shipbuilding Com 











FIG, 2 
nM 


WO STYLES OF WELDING 


\lass then it has 


strides, principally in the sheet 


pan Quincey, Since 


i lade rapid 


metal work. Its success is due to the in 


expensive installation, and the rapidity 


workman can 
Small shops 


with which anv intelligent 


acquire the art of welding 


can easily install portable welding outfits 
for a few hundred dollars, and turn out a 
variety of welded work that heretofore 
nly large shops equipped with expensive 


tools could undertake The welding pro 


cess is most useful in the sheet-metal line, 


where col ind water gas cannot be em 
pl ved 
he ox\ lene welding process ‘is 
) Cte illy limite to steel plate Ss up tO 
1m t | 1 thicker late S we 
to empl is welding, with ipped 
oints, o velding In coke weldin 
ea supplied from T 1 yn] 
vhile in g Iding two blowers « Y 
ised t ( etal on both the top and 
hottor l I test efthicien the 
weld d obtat ed by t] latter 
1 et} | 
Ir f Prof | I! 
we know d quality of will 
| ! 11 ( tt 
it ft } Sso l yrees | il renhe 1 ind 
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cooling it the air without working it. 


It may regain its old quality by annealing. 


In 


The oxy-acetylene welding process will 
heat steel to a much higher temperature 
than this and, therefore, it destroys the 


fibrous structure, but this may be brought 
back by hammering or pressing the metal. 
[he hammering or pressing breaks up the 
coarse crystals that have been formed by 
the high heat and brings them in closer 
contact with one another, thereby strength- 
ening the metal 


| he 


actually 


welding 
for 


oxy-acetvlene process is 


only a method fusing the 


edges together We, therefore, should 
never expect a joint with 100 per cent. 
eficiency, on rolled or forged metal, as 


the process means merely the joining of 


these together with cast steel. Even a 


high grade of Norway iron fused in this 


manner will produce but a good grade of 
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original stock and the welded pieces were 
same uniform size for test 


test pieces were annealed be 


the 
All 
fore testing 
and _ tested 
The results 
Table 1. 
[he chemical 
have an important influence on the welded 
joint. The most open 
hearth, with a limit of carbon content of 
normal content of 
maximum 


cut to 
pieces 
Aluminum was also welded 
under the conditions 


of these 


Same 


tests are shown in 


properties of the steel 


suitable steel is 


0.60 per cent. and a 
from 0.15 to 0.25 per cent.; a 
sulphur and phosphorus content of 0.05 
per cent., and a normal content of from 
of the 


man 


maximum 
and 


0.02 to 0.03 per cent.; 


silicon content, 0.15 per cent., 


ganese, 0.7 per cent 
From the table that the 
elastic limit in steel drops about 8 to 10 


we can see 


per cent. after welding, and the ultimate 





cast steel. Of course, this can be largely strength about 20 per cent. A consider 
overcome by increasing the thickness of able drop of the elongation, in the welded 
the metal at the joint wherever it is pos- joint, is also very noticeable. 
_ = 
ORIGINAL STOCK | WELDED JOINT WITH Oxy-ACETYLENE 
rhick- | 
No. of ness, Elastic Ultimate Elonga- Elastic Ultimate 
Tests Inches Limit Strength tion. Limit Strength. | Elongation. 
6 ax 37,000 53,000 19% } 29,200 41,500 10.2% 
6 is 28,000 | 46,200 30 28.000 35,800 5 
6 a's 25,600 45,000 32 24,000 36,000 | 5 
6 16 23,000 44,500 36 26,600 $4,500 | 6 
3 3 28,700 48,000 35 25,000 37,500 | 7 
Tests OF ALUMINIUM 
s. 
i 1 8,400 14,700 26% 9,200 12,600 8% 
i , 5,900 19,600 30 5,500 14,000 20 
} 4 5.900 15.800 19 5,300 9,000 5 
FABLE 1. SOME TESTS OF OPEN-HEARTH STEEL BEFORE AND AFTER WELDING. 
Time. Labor. Gases Total 
10-foot longitudinal seam 4 inch thick 2 hours $0.60 $0.70 $1.30 
Pwo!5-foot circular seams 4 inch thick 3 hours 0.90 2. 20 3.10 
rotal 5 hours $1.50 $2.90 $4 40 
TABLE 2. TIME AND COST IN WELDING TANKS. 
sible The crystallization or molecular Ihe welded aluminum joints showed 
distortion which occurs on each side of fairly good results, although the elonga- 


the weld, due to its being overheated by 


the local application of a very high tem 


perature in the weld, is not so easily over 


come, but a thorough annealing of the 


joint after welding will remove this crys 


tallization to a large extent. Furthermore, 
the rapid cooling from the sides is liable 
to cause “piping,” or shrinkage cracks in 
the joint, similar to that which is produced 
na larger scale when casting steel ingots, 
in making ice blocks, when the outer 
wall cools too rapidly. In the latter 
vil is partly remedied by keeping th 
liquid as long as possibk 
S, tes oxy-acetvlene-welded 
oints were made by the writer under thi 
followin ditions Steel sheets up to 
] \ butted togeth« r and wel led 
ut fus in any additional metal; 
lates were chamfered at an angle 
bout 45 degrees and welded by fusing 


steel rod. The 


V an open-hearth 


tion seems to be somewhat irregular 


Some further tests were made on welded 


tanks 20 inches in diameter and Io feet 
long; the cylinder was % inch and the 
head inch thick 

The heads were welded in two ways: 
Fig. « shows the head flanged and forced 
in, and finally upset cold, and Fig. 2 
shows the head butted together with the 


cylinder. Both methods were equally good 


as far as the point is concerned, but that in 
Fig 


2 was more expensive, since the head 
was turned in a lathe. 


The cylinders wel 


led to size from soft-steel plates in one 
case, and in the other case lap-welded 
pipes were used 

The tirst tanks were welded by an ine 
perienced welder on heavv work, with the 
following resnits 

The tests were made with hydrauli 
pressure, with 1o0o-pound increments and 
complete release. The first tank burst in 
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the longitudinal joint at 250 pounds pres 
sure, representing 10,250 pounds per 
square inch. The second tank burst in the 
same manner at 500 pounds pressure, or at 
an ultimate strength of 20,500 pounds pe! 
square incl 

lhe second lot was welded by a better 
welder. Two of these tanks burst at about 
the same pressure of 850 pounds, or an 
ultimate strength of 34,850 pounds pet 
square inch. The circular seams did not 
burst during the test The longitudinal 
seam was about 70 per cent. of the efhci 
ency of the stock, which tested up to about 
50,000 pounds ultimate strength. Some ot 
the longitudinal seams of the pipes burst 
at about 60 per cent. of the ultimat 
strength. Their thickness was 3% inch as 
against '% inch thickness of the welded 
cylinders 

Better results could have been obtained 
by preheating the metal before welding, 
and annealing it after the tanks wer 
welded. These tests show that the oxy 
acetylene-welding process can be safely 
employed for high-pressure tank welding 
There is a decided economy of the longi 
tudinal-welded seam over the lap-welded 
commercial pipe, since a smaller section 
can be used with the same safety 

lhe cost of welding for the above tanks 
was as given in Table 2. Irom the above 
data we can safely draw the following 
conclusions 

1. Do not let inexperienced welders d 
responsible work, which has to stand hig] 
pressure 


2. Pieces with alternate stresses, su 
as axles, should not be welded with the 
OX) icetylen¢ process. 

3. Do not expect a better efficiency ot 
the joint than So per cent.; 70 per cent 
IS a Lo d averarc¢ 

4. It is not safe to weld an unstayed 
surface in a firebox, as the expansion and 
contraction from the heat of the fire may 
crack the joint 

5. When welding long joints in plates 
with combined stresses of bending and 
tension, add about 25 per cent. to the 
thickness by fusing in sufficient metal 

6. Plates above % inch in thickness 
should be welded from bofh sides, if pos 
sible, as the joint then will be more re 
liable 

7. Plates above % inch in thicknes 


should be pre heat« d, and if possible heated 
from one side while welding the other 
8. Heavier plates or pieces should bh 


hammered with light and rapid blows. t 


work the metal, until being cooled to dar] 
red heat 

) The oxvgen must le free fro 
chlorine; a purity of 25 per cent. is desir 


able, and if made from liquid air it shoul 


not conta ver 10 per cent t nitrog 


The barium and electrolvtic pr ss alc 
furnishes a good qu lity of oxygen 

10 The acetylene must be free from 
polymerized gases, which is the result f 
too rapid generation and verhe ating of 


the Las The je int welded with mpure 
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ases will be in most cases defective, n 


matter how skilful the operator is. Fur 


thermore, a rapid generation of acetylen 
wili develop a fine calcium powder 

he surface of the water, which may find 
its way to the tip of the blow pipe clog 
ging its orifice, or it may be carried int 
1 ] 7 ] | 

the yjomnt, causing a detective weld Like 
trouble of to yd generat of acety 


lene is inherent in all generators that 
were designed for lighting and _ then 
adopted for welding purposes. The water 
seal cannot retain the ne powder, since 


na rapid generation the gas bubbles ar 


in comparison large, and in the center of 


these is carried along the aforesaid pow 


der With a large generator we do not 
need a filter as the water seal acts 
az a scrubber and takes out all the im 


purities 


Milling Different Curves with the 
Same Cutter 


\n interesting, practical example of the 
varying curves assumed by the end of a 


evlinder when chipped to different angle: 


( 87 


changing with each angle and presenting 
a variety of elliptical curves 

\t is shown what will be produced 
by the two cutter angles occupied by t 
tter at the left, while at C is a more ex 
trethe angle ending with a perfect half 
uned by swinging the milling 
utter into a horizontal position 

Chere is, of course, nothing new in this, 
in easy matter to lay out curves 
from iny angi of the cutter so as to 
how just what will be secured by it, and 
while it may not have a wide field of use 
fulness, there are certainly places where it 
can be used to advantage with a little con 
sideration regarding the diameter of t 


cutter and the angle at which it is set 





The most important industry among the 
vegetable-oil industries is the cotton seed, 
ind it is today one of the most important 
industries of the United States. From be 
ing but a short time ago but an incubus 
that cotton operators did not know what 


to do with, it has.become one of the great 


wealth producers of the nation [here 
ire grown in the United States about 13 
000,000 bales of cotton annually, each bale 


weighing 500 pounds, which amounts t 











ig Cutter A 
~ / / | 
~ j/ P i 
na j .< 
= 
— / ~ = Lg 
a i — pe — J 
/ 1 a“ 
p 
7 
f 
\ 
‘% 
I | 
\ ri 
* \\ / 
~*~ J \\ 
A, / \ a 
7 \ 
« = y 
om . ' * 
Wiel ecent I \\ t | OOK 
Wat | | Comp Springtield, M ) 0 1 
| connect! with thet Va Nor t “ 
milling macl f 10.000 ) } 
\n end mill was use ) re et Son 10.00 P 
i vertical position s mull i peri tl Row th 
flat surfac it wae 9 turned ti 9 State } cag 
different angles and a cut taken. producing d 1 o t ¢ f 
a large variety f curve depressions, seed { s oil f 1 f 
1 ; ’ y 


perfectly true and regular, but of course 








688 


AMERICAN MACHINIST 





April 20, 1909. 


Magnetic Separators for Various Uses 


Separating Iron Products from Sand, Slag, Coke, Coal, Brass, Scrap, 
Junk and Many Other Non-magnetic Materials, Savings Effected 





B Y 


Among the economies practiced in ma- 
chine shops, foundries and metal-working 
various kinds, few are 
more the 


netic separators, the principal applications 


establishments of 


suggestive than use of mag- 


of which, as thus far developed, will be 


found briefly outlined in the following 


article: 

The halftone, Fig. 1, and the line cut, 
Fig. 2, show the type of machine now 
most commonly used in brass foundries 


and metal refineries for removing iron 


and steel from brass and copper turnings, 


borings, filings, punchings, fine scrap, 


skimmings, etc., preparatory to 


This 


washings, 
remelting in the furnace or crucible 
is of the so-called “disk” pattern, and its 
operation is as follows: 


The material to be treated is fed from 
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Fit I DISK PATTERN SEPARATOR 


the hopper 4 a vibrating conveyer 
B, over which it passes in a thin layer 
through the on rf 
ered by the rims of the wheels C 


upon 


operation cov 
carry 
ing secondary magnets, D D, which attract 
the iron and steel, thereby separating it 
from the other metal, and discharge it 
over the sides of the conveyer into spouts. 

The secondary magnets are saturated 
by the pole pieces EE of the primary 
magnets while over the conveyer, but are 
automatically demagnetized as they pass 
out of the magnetic circuit F F to the 
neutral position, where the rims of the 
wheels C overhang the conveyer. The 
non-magnetic material to be recovered 
passes off to final delivery at G, the lower 
end of the conveyer. At HH are lo- 
cated thumb screws for adjusting the in- 
clination of the shaker B 


SEPARATOR FOR FOUNDRIES 


This type of separator is the one which 


R. S 


lias thus far been most widely installed, 
but there is every indication that in point 
of numbers used, as is already the case 
with respect to the tonnage of metal re- 
covered, it will be far outstripped in the 
near future by the machines designed for 
Views of are 
shown in Figs. 3 and 4 

Fig. 5 illustrates one of these separators 
and the 


foundries two of these 


with the side guards removed 


several parts indicated by lettering. In 
revolving 


this A is the hopper, B the 






T O N E 


SAVINGS EFFECTED BY SEPARATOR 

“Our old method,” said an official of one 
of the large malleable iron and steel com- 
panies, whose experience is typical, “was 
riddling the sweepings from the foundry 
floor, and we estimate that we are now 
saving from one to one and a half tons 
of additional iron daily. We expect to 
do even better than this, as we are making 
the plant more complete by putting in a 
large rolling barrel to crush the cinder 
cupola and open-hearth fur- 


from our 
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FIG. 2 
screen and C the magnet section. In op- 
crating it the sand comes out at D, the 


coke and slag at E and the iron at F. The 
sand, coke and iron can be collected in 
wheelbarrows placed under the separator 
as shown in Fig. 4, or they can be dropped 
into bins and removed by a conveyer. It 
is used to recover iron from refuse, such 
as cinder-mill droppings, gangway scrap- 
ings, chipping-room dirt, etc., and has 
been built especially to suit the require- 
ments of that particular class of service, 
being now one of the most important parts 
of the equipment. 
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LINE CUT OF THE DISK SEPARATOR SHOWN IN FIG, I 


naces.” Others interviewed on the sub- 
ject stated that they were recovering 
large quantities of iron which had here- 
tofore been absolutely lost to them. 
Where the refuse from the furnaces and 
molds, as well as the finer material men- 
tioned above, is regularly put through 
this process, going back to the cupolas to 
be melted over again with the pig iron 
and scrap, one foundry estimates that a 
saving of between twenty and _ thirty 
thousand dollars is effected in the course 
of a year, depending upon the tonnage of 
iron originally melted . 
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OPERATIONS OF SEPARATOR 
To illustrate the working of the system 
let us take cinder from a cupola, a very 
large percentage of the iron in which was 


formerly thrown away This is first 
crushed in an ordinary cinder mill, and 
the iron left in the mill is ready for re- 
melting. The screenings, however, con- 
tain by weight as much as 20 to 30 per 
cent. of goed iron, and these are next put 


through the separator 


Be 


END OF 





i uit 


Ni a 


3 ‘i 














SEPARATO! 


TLET 
FOU NDRIES 


FIG. 3. OU 


The material first passes the screen sec 


tion of the cylinder, which draws off the 
sand and dust. The coarse part then 
moves into the magnet section. where the 


iron is caught by the magnets and carried 
to the high point of rotation, being dis- 
charged upon a perforated incline chute 
and thus to final delivery. 

The coke, slag and other non-magnetic 
materials pass out of the lower end of 
the cylinder and are delivered by a back- 


slanted chute into a wheelbarrow or con- 


veyer 














FIG. 4. INTAKE END OF SEPARATOR FOR 
FOUNDRIES 
Besides the actual recovery made of 


iron, this system effects a further economy, 
in that it saves at least 75 per cent. in 
and wear and tear on the 
which does the work in about 
one-quarter of the time required, where 
riddling is afterward to be done. This 
is because the cinder mill may have larger 
openings between the staves. The fact 
that less labor is needed is also quite a 


time, 
cinder mill, 


power 


consideration 
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MATERIALS SEPARATED 
In handling the refuse from the molds, 


] 


and the foundry and cleaning-r 


three separations can be made, viz., sand, 
slag and iron Che 


a condition fit for 


sand is delivered in 


Various uses 1n 


foundry, the coarse pieces of slag may be 


used for venting large cores, and the iron 


is ready for remelting, being sufficiently 


clean to sifting 
In handling the 


room dust, etc 


require no further 

floor scrapings, chipping 
the material does not, of 
but 


separator 


course, need any crushing, is simply 


shoveled into th without 
further preparation 
Another 


arators have been put in the fi 


use to which magnetic sep 


yundry, with 


considerable advantage, is in connection 


molding 


form of fine 


ith continuous systems wheré 


etc., in the shot is sep- 


slop, 


em floor, 


the 


O80 


has been wet to 


and it 


as crushed cinder that 


prevent dust in milling, takes care 


of anything that can be handled with a 
shovel. Stray bricks, gaggers and large 
pieces of refuse liable to be found on the 
loor of a foundry readily pass through 


the machine 
For its operation only common labor of 


the most ordinary intelligence is neces 


sary, as there 1s practically nothing to get 


forder. There is no need of having 


switches, contacts nor brushes to wear out, 


spark, or burn off, except in connection 
with a motor used to drive it [his the 
laborer is not supposed to handle to any 
te extent in throwing a= small 
SW I 
ELECTRICAL OPERATION 
e€ separator tak: ip but little space, 

















Fl - “IDE REMOVED FROM 


arated from the sand when it leaves th 


on its return urney to. the 
abling 


with ut any 


conveyer 


bins, thereby e1 it to be used over 


and further treatment 
than the addition of the 


From the fact that the 


over 
fresh sand needed 
process of 
stage the 
the particles are broken up and 
A feature of the 
best type of foundry separator is that it 


separa 


tion occurs at a when sand is 
still soft, 
prevented from caking 
iron 


cannot be overloaded so as to lose 


CoNTINUOUS DISCHARGE 


The delivery of the material is con 
tinuous, and the magnets successively dis 
charge the the proper 


point in rotation without breaking the cir- 


recovered iron at 


cuit. 
If built with a large screening surface 
and constantly discharging magnets, the 


separator will handle damp material, such 


SEPARATO# 


SHOW ECHANISM 

3¥2x7 teet tor toundry capacity up to 

a melt of 50 tons daily, and it can be 
} 1;] . ‘ 

readily moved from one location to an 

other, particularly if motor-driven. Elec 

trically operated machines are usually pre 

ferred, as one can be set up any place 


merely by having a wire run to it, re 


gardless of line shaft, pulley and belting, 
work as 
circuit. Each sepa- 


should be 


sliding 


and is ready for soon as con- 


nected to the service 
provided 


for 


rator thus equipped 


with a motor on a base, 


tightening the belt between the motor and 
starting box, switch panel, 


for the 


arbor, also a 


and dust cover, or screened ends 
motor 

[he power required for machines of the 
344 horse- 


ordinary sizes ranges from % to 


power for the mechanical operation and 
not to exceed % horsepower for the mag- 
net; so that horsepower motor is or- 
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FIG. %. AUTOMATIC MAGNETIC SEPARATOR FOR FOUNDRY USE 
dinarily sufficient. Direct current is, of In planning them, however, provision 
course, needed, as alternating current can should be made for ordinary barrow and 


the 
where the latter 


not profitably be utilized to excite 
fields of a 
is used exclusively, a small direct-current 


installed at little cost 


magnet; but, 


nerator can bh 


CONVEYER SYSTEMS 
If the quantity of material handled daily 
consid rable 
effected, 


is sufficient to warrant it, 


wing of operation can be ind 


the net economy thereby increased, by put- 


ting in a conveyer system which will ce 


liver the discharge from the cinder mill, 


ol the retuse sho eled up from the floor. 


directly into the mouth of the 


ind then carry the separations to their 


various destinations 


In Fig Oma | een the side elevatior 
of a macl esp I] d with at 
chment t t 
! Ving \ ! te | 
ndry. By m f this the refuse col 

F ; oht o] 
( Ing pp rried aw 
1 lly fee { 1 
d é 
t e sep le 
1 , the building 
ry +} rie f 
! kind wh can be we l 
( t latively small expense, to suit 
7 oats 


separator 


shovel operation whenever such may be 


desirable or necessary. For example, the 


separator must stand high enough above 
the floor to permit of receiving the dif 


ferent separations in wheelbarrows, if re 
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in the frame to allow for easy shoveling 
the floor into the mouth of the 
cylinder. 

It may also be observed here, in gen- 
eral, that every the separator 
should be readily accessible for inspection 
and repairs without dismantling, and there 
ought to be no parts unduly affected by 
the The frame 
must, of course, be built of nonmagnetic 


from 


part of 


action of rust or frost. 
material, preferably heavy, seasoned, non- 


warping wood strongly braced and bolted. 


SaviIncs VERSUS Cost OF INSTALLATION 


A separator in ordinary intermittent 
operation ought to pay for itself in three 
months or If working on an old 
dump. continuously, thirty days should be 
sufficient to cover the initial cost, as was 
the recently at an iron foundry 
within two miles of where this article was 
The first machine of the type 


less 


case 


written. 
shown in Figs. 4 and 5 was installed in a 
50-ton-per-day foundry about eight years 
ago, and has been in continuous opera- 
tion ever since, having effected a saving in 
that period equivalent to not less than 40 
times its cost, including labor 

\ couple of old foundrymen who rigged 


up a portable outfit, with a small gaso- 


lene engine as the motive power, and 
inade contracts to clean up dump heaps in 
the neighborhood of some large iron 
working plants, were, at last accounts, 
clearing an average of fifty dollars per 
day over their expenses, and they hired 


laborers to do the actual work. 


Dust From BLast FURNACES 


One of the 


1ron-producing companies of the country 


most enterprising of the 
is now considering the installation of mag 


with which to recover 


from the dust blown 


netic 


both 


separators 


iron and coke 

























quired, and at the same time low enough out at the tops of the blast furnaces. The 
Gas Cleansing System 
represented by Dry 
Dust Catcher 
l 
Blas 
Furnace 
(| — Coke Dust 
Magnetic 
Separator 
—F 
lron Dust 
‘ 1 ae 
FIG. 7. SEPARATING IRON AND COKE FROM BLAST FURNACE DUST 
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construction of this is shown in the line 
cut, Fig. 7 

The scheme is to have this dust pass 
from the hood of the furnace into a larg: 
pipe known as a downcomer and then into 
a settling tank, from the bottom of which 
it will be drawn off by a vacuum suction 
system into a magnetic separator, wher 
the two principal materials will be sent 
down different chutes into larries and 
taken thence to be nodulized for re-use in 
the furnac« 

[he details of the plan have not yet 
been worked out to the satisfaction of 
those who are responsible for it, but there 
can be little doubt that it will eventually 
mean one step more in the great move 
ment of the iron and steel world for 
eliminating waste 


SEPARATING CoKE, EMERY, CARBORUN- 
DUM, ETC 


In Fig. 8 is reproduced a photograph of 
the principal parts of a type of separator 
installed in one of the largest by-product 
coke plants of the country, and Fig. 9 is 
a line cut showing it more in detail. The 
object of this separator is to remove, from 
the coal, material such as old railroad 
iron, pickheads, shovels, etc., which would 
damage the crushing rolls; and, incredibl 
ne coke plant well known 
to the writer shows an average of about 
one ton of metal diverted each week fron 
the crushers lo insure that none of it 
gets past the separator, an independen 
guard magnet is constructed at the dis 
charge end of the belt, but this seldom 


comes into action, as the lines of force 
concentrated in the regular zone of sepa 
ration are suffici ntly powerful for all or 


1 


dinary purposes 
Not less interesting than anything con 


1 


tained in the foregoing is the use of sepa 
rators for recovering emery, corundum 
garnet dust and other abrasives used on 
belts for polishing heavy blades. The first 
application of this kind was made in a 
plow works. At first some difhculty was 


CNM rience 1 on account of the glu witl 
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FIG. 8. SEPARATOR USED FOR REMOVING IRON PRODI S FROM \ 
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glue 
works; 


of the includ 


bones, 


some stage process, 
hoc fs, 


stems 


etc., in 


snuff 
distilleries ; 


treatment oft 


factories; tobacco mn 


grains in malthouses and 


herbs and minerals in drug mills; and 


ground meal in flour mills, 
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rally magnetic or that have been rendered 
so by being converted into oxides through 
roasting. The separations tried have thus 
far included treating magnetite iron ore, 


eliminating iron pyrites from zinc blende, 


recovering the copper values from chal- 


copyrite ore, concentrating tungsten, gar- 
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of it mentioned in the foregoing would 
require an extensive series of articles, but 
enough has doubtless been said to indicate 
the profit of considering it with relation 
to the requirements of any individual 
foundry, shop or specific industry. For 
the illustrations the writer acknowledges 























FIG SEPARATOR WITH MAGNETS UNDEI 


10 


BELT 


Still another use for magnetic separa 


grates 


tors is in preventing damage to the 


of furnaces in power plants by having 
steel pass in with the 


of 


A very simple guard consists of 
] 
i 


pieces iron or 


coal 


magnetized grizzley placed in the delivery 


chute, but it is sometimes inconvenient to 
get at such a contrivance to remove the 
iron that adheres to it, and a better ar 
rangement could probably be made 


12. TYPE OF SEPARATOR USED IN ORE REDUCTION 
nets, monozite and other rare minerals, indebtedness to the Dings Electro-Mag- 
separating wolfram from tin ore, apatite netic Separator Company, of Milwaukee, 


om hornblende, and cobalt, nickel, etc., 
from the worthless gangue in which they 


are tound 
In Fig. 12 is shown one of the standard 
separators used for this work, which 1s 
similar to that illustrated by Fig. 1, ex 
cept that it has a double magnet, each 
rt of which is much more powerful than 

















FIG. II, SEPARATOR WITH 
most cases, depending upon the particular 
conditions encountered 


UsE Ore REDUCTION 
In the field of 
separation has, for some years, been ex- 


IN 


ore reduction magnetic 


tensively used, either on materials natu- 


MAGNETIZED PULLEY 
any used for other styles of separators 
and is capable of making five separations, 
consisting of the nonmagnetic material 
and four grades of magnetite of various 
degrees of attractibility. 

This subject is such a large one that to 
treat in more detail the various phases 


which is building these machines 





The Running Balance and How 
It is Obtained 


[he balancing of pulleys and other re- 
volving bodies is being more carefully con- 
sidered than ever before, and the matter 
of running balance as distinguished from, 
or rather in addition to, standing balance 
The use of 

simply be 


is receiving more attention 


balancing ways, which must 


Ye 


a D_ 


Anerwan Machinist, N.Y. 


A DRIVE 





FIG. I, BALANCING 
smooth and level, is well understood, and 
it is an easy matter to obtain perfect bal- 
ance in this way, so that a pulley or drum 
will stand in any position. That this does 
not indicate running balance can readily 
be seen by Fig. 1, where a drum may 
stand in any position on the balancing 
ways if loaded at C and D with equal 
weights, though it is very clear that in 
running, both ends will tend to move in 
different circles, and a decided “wabble” 
be produced which would be fatal to high 
speed. 

The whole secret of a running balance 
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is to make the center of gravity coincide 
with the which, in 
the case of Fig. I, 
placing equal weights at points opposite to 
C and D, providing this did not throw 
out the standing balance already secured 


| and D 


Assuming th: 
balance, 


rotation 
would be secured by 


center of 


it weights C were 


needed to secure standing we 


opposite, 


these 


place other weights 
location 


could not 
but must 
weights which will put the center of grav 
ity in the right place for both standing and 
In the case of pulleys 


find some for 


running balance 


AMERICAN MACHINIST 


ley hub is slipped into the bore, the lev« 


moved’ toward the machine which throws 


in the clutch, and the work is revolved 
very rapidly Then the clutch 1s throw 
out to allow it to revolve by its own mo 


mentum and entirely free of 


strain, and, while running free, the 
spot or spots on the edge of the rim are 


marked by pencil of moistened clay or 


chalk held by the operator over the arm 
rest 
If the mark occurs within one-quarter 


of the circumference of the wheel fron 









and similar work this is the object of the the weight, in the direction of rotation 
balancing machine shown in Fig. 2 and_ raise the weight and at the same time ad 
made by the Defiance Machine Works, vance it toward the mark on the rim 
Defiance, Ohio. Should the mark show at more than a 
For the best results a machine of this quarter of tl circumference from the 

’ 

; 




















Fl 4 BALANCING AN 


kind should be set on a rete or othe 
solid foundation and atcurately leveled by 
the 


is driven by a 


cork 


screws shown [he vertical spindle 


pair of friction cones and 


the power is transmitted to these through 
a friction clutcl outside the 
The 
clutch, holding it in or 


desired. 


just 
weighted-ball lever controls this 


out of 


The first step is to secure the standing 
balance by the use of balancing ways, 
using adjustable weights, usually small 


cast-iron cups filled with a clay of rather 
peculiar consistency, which sticks it to the 
illows it to be 
al 


rim and yet 


| hese are plac d 


inside of the 


moved at will 


center of the rim. Then, in the case of a 
six-armed pulley, as in Fig. 3, a piece 
having a cup center that will bring the 
balancing point in the center of the pul 


AUTOMOBILE } HEEL 
weight, lower the weight a ‘ 
from the mark 

It sometimes happens that the weight is 
moved clear to the edge of t wheel bx 
fore a perfect bala s secured. In this 
case the weight must be increased and a 
counterweight representin the extra 
weignt ade ust be pl xactly Pp 
posite both as to diamet l 
at A and Fig adjust 
ment of weights ust be taken that 
the standing balat is maintained at all 
times 

If, ups the readjustment of tl st 
weight the k s ws at ne-quarte the 
distance f weight, there is thing 
more to do with this weight, but an ad 
ditional weight must be placed right at 
the mark. Should this second weight dis 
turb the standing balance, this can be re 


093 











stored by an equal weight on the other 
side 
In s e cases, as where an automobile 
motor fivwheel is being balanced, no 
weight re permissible, so that the op 
posite course must be pursued and metal 
lrilled it out at a point pposite bot! 
s to length d diameter it ! and L 
Fig. 3 Trial weights are sometimes 
used to give an idea as to the amount ol 
tal t ” removed 
In balancing cutter heads for wood 
working machines or similar pieces that 
e long ompared with the diameter 
ind car t be handled on the machine 
shown, the itter head is usually laid 
loosely in supporting bearings and driven 
by a light endless belt running directly 
th ift or turned portion of the head 
[he shaft is then marked at the ends out 
ide the bearings as when truing a piece 
the lathe, but it must be borne in mind 
it the mark will occur on the light side 
instead f the heavy side as seems likely 
il we give it a second thought 
] xed bearing the heavy side will 
N\ , 
| A | 
eeicel ) __) 
| 
t 
: — a 
} 
| 
(CI \ 
freely the center 
; c i\ \ } ent e 4 , ‘ tion 
vs int eavy s d throw 
t e light s that is the on 
, all 
) ! f pr r balancing can 
I. @) erectin é thy cas or 
¢ In ery t} exp ence 
f \ worked the matter out 
1 lu lo much f 
1 the ie 
port Block 
c ( ¢ R » ¢ the 
, ( ( iat ft 
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ve S t nts 
t sig 1eT vVaves 
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‘ es , lectrical n 
t lving t I xtent suc rin 
iples as the lag roperties of 
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Furnaces for and Methods of Hardening 


Coal and Gas Fired; Barium Chloride, Lead Pot, Muffle, Oven and Oil 


Tempering Furnaces. 


Methods of Hardening, Annealing, Tempering, Etc. 





B Y 


| have noted with considerable inter 
est the different descriptions and illustra 
tions of the hardening departments shown 


the 


fore , 


in AMERICAN MACHINIST and, there 


add this one with a view of helping 
of the 


well lighted 


someone out smoke and dust into 


a clean hardening room, at 


a very small cost when compared with th 
effected In 
an investment of a few hundred dol 


great Saving in labor many 
cuses 
lars, to properly equip a hardening room 
will pay for itself many times over i 


of labor alone 


ing 

(he hardening room, herewith illus 
trated, has grown from a common black 
mith’s forge to its present equipment 


about five years, and it will equal any to 
hardening department that I have seen in 
the middle West 
superior in quality to that done 


old 


ployed in the hardening room, 


The work done now is f 
with the 


fire, and fewer men 


torge 
, 


whik 


shop force has been more than doubled 


lhe grinding after hardening also costs 
much less than under the present ce ndi 
tions 

While it was next to impossible to do 
ome work in the forge yet it must be dom 
omehow, regardless of cost \ good 1 
lustration of this is in the manufacturing 
f high-speed screws. When we ed 
forge for heating we had som \ 


harden that were 234 inches diamete: 


thick 


left for grinding 


0.04 inch lhere was 0.025 inch 
and our loss in the hard 
ening amounted to about 12 per cent 
ld in no 


manu 


after hardening, wou 
way compare with the ones 
factured First, they had 
inch of stock ground from each side, and 
the of the tooth had to be 
the teeth 


their quality, 
NOW 
to have 0.012 
face 
that is 
there were left 
Now thes¢ 
ing with only 0.005 inch left on a 


then 


ground; face of what 


saws come to us for harden 
sick 
for grinding, and one-third of this is for 
the face of the tooth 1 


Reamers and drills also 


while 
all 


for their share 


clearance, 
not ground at 
with 


for grind 


come in of grinding 
the same or even more allowed 


ing. In fact all high-speed steel tools re 
tools hard 


quired more time to grind than 


ened with our present facilities 
Coal FIRED | NACES 
The first furnaces installed w ) 
with brick and bound together witl 
eel stray hown by furt 
n Fu Phese two v ied 
i] d TI Tl ic ¢ t { 1] 
1) \ 1 he hired ce ea 
! t] 1 with 


on i S C 


racite coal with sufficient draft left on 
during the night to burn out all of the 
gases, etc., and leave nothing but red coals 
in the morning, at about the proper heat 
hardening [he fires are then shaken 
lown or cleaned and on top of them is 
placed about 4 inches of charcoal; then th« 


lrafts are left well open for about 30 min 
| ‘ 


which makes the fire ready to ust 


TES 


of the fires during the night 


| his ke eping 


only keeps the coal, but the entire fur 


ice hot, consequently the time saved 
from heating up the furnaces more than 





O T T 


up to a red heat then the furnace is filled 
with work and by eleven o'clock the dies 
will have reached the hardening heat. Up 
to this time they have not required any &t- 
tention other than placing them in the 
fire, the fire heating so evenly that a die 
24 be heated without 
turning it. 

After getting the proper heat 
the dies are taken from the fire and set in 
bath, with about 2 


long can 


inches 
on them, 


the cooling inches of 


the 


the bottom of the die submerged in 
water. It is allowed to remain in this 
position for a few seconds and then taken 





FIG I LARGE COAT AND GAS 


In starting the fires, which occurs 


a year, we build them one morning and 
they are ready for use the next. Of 
‘ourse, they can be used in the afternoon 
of the same day by crowding them, but 


it requires more fuel and time to do this 


than it would to allow them to run until 
the next day 
OPERATING THE FURNACES 
ce furnaces Nos and 2 are built 
ating drop-hammer dies and have a 
gy cl 38x50 inches | have 
heated and hardened one-hundred 4x4x6 


dav. by firing the furnac: 


v e da 
he rcoal eated up 1 
| with plates of com 
z ( placing them about 
} ed to heat 


FIRED 


once 





TANKS 


FURNACES WITH QUENCHING 


out and the high corners as well as the 


entire face is wiped with a wet cloth to re 


surplus heat that they might 


move any 


contain 

Time AND Fuet Usep 
\fter this the die is placed directly over 
of the of 
the die to be At 
water are 


a stream water, allowing face 


submerged about 1 inch 


the time a few cups of 


thrown upon the back or shank of the die 


same 


to regulate the contraction which is an 
important part if the die is to be kept 
straight When it has ceased to harden 
it is moved to one side and left in about 


nch of water to cool 
\fter cooling they are polished on the 
dl flat rface, and pla 


high an 


under 
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By this time the fire is again filled with 
dies, which will be heated and ready to 
harden by 2 o'clock in the afternoon. The 
four heats, which total 100 dies, have re- 
quired but six hours of the helper’s time 
to heat and them, while it has 
taken about three hours of the hardener’s 
The 


fuel used was 40 pounds of charcoal and 


temper 
time for the hardening operations 


300 pounds of anthracite coal. 

The dampers of these furnaces are so 
that the 
with the usual amount of coal and the 


arranged furnace can be fired 
fire 


kept from three to five days without again 


firing or adding any fuel. The day before 
using, the drafts should be opened a few 
hours before the closing work hour and 


allowed to burn. Sufficient coal 
should be added to heat the 


the fire 


furnace over 


night. These are not expensive furnaces 
to run, even though they are used only 
twice a week, as the fire can be shut off 
and started up again with a small con 
sumption of fuel 
QUENCHING TANKS 

The large tank No. 17, shown in Fig. 1, 
is especially arranged for hardening the 
above dies It is 6 feet long, 4 feet wide 


high 


pipe in one corner wi 


and 2 feet 4 inches There is a 4 


inch overflow 
prevents the water from raising more than 
26 inches in the tank 


\ crate, oT numbe r of bars. are placed 
' 


inSide the tank (¢ xcept at one end) 24 
inches from the bottom, to rest the dies 
on when coeling This permits a die to 
set in 2 inches of water when it is so de 
sired 

At the bottom of the tank a T is placed 
in the 4-inch overflow pipe, running to a 
convenient corner of the tank Here is 


valve, with the 
ny of 


placed a 4-inch angle 


handle extended 2 inches above the t 


the tank. This is very important as the 
depth of the water carried in the tank is 
regulated by this valve 


There 


leading to the tank, where it is 


is a 2-inch water-suppl) 


pipe 
reduced 
to, or branched off to, 1-inch pipes, each 
pipe being supplied with a Just 
ahead of the valve there is placed a I-inch 


valve 
T, and in this T is placed a 1-inch steam 
pipe. 
force of the stream will be in the direction 
of the outlet of the water, 
the the 
used to 


This must be arranged so that the 


thus adding to 
pressure of water 

remove. the 
the liability 
a die is much less with water with the chill 


The steam is 


chill 


from the water, as of losing 


removed. When we have only six to eight 
small dies to harden we do not use the 
water pressure at all, as the steam is all 
that is required to harden them properly 
On first thought one would think that the 
impression in the die would sink when 
used after hardening with steam, but very 
satisfactory results are obtained fro. ir 
dies. Furnace No. 3 is a gas-fire furnace 
with the heating chamhe »x24x60 inches 

A track < ‘ ( ] 
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the furnace and annealing box. From this 
track is hung a 
with the 
weighing 800 pounds can be 


and 
Fig. 2 a die 
handled by 


ton chain hoist, 


tongs shown in 


two men with perfect eas« 
While these tongs require the drilling of 


holes in the ends of the die, the holes are 


very convenient for handling the large 


blocks in the grinding and forge depot 


CruDE-OIL LEAD-BATH FURNACI 


In Fig. 3 is shown three crude-oil fur 


naces, which were the second installation 


that was made in order to make the hard 


ening room a modern one 


lead 
24 inches 


The furnace marked 4 1s a 


inches in diameter and deep 


Chis is used for long cylindrical pieces, but 


the profile cutters or end mills, shown u 


the tongs on top ot the furnace, aré¢ alse 
heated in this bath for hardening This 
makes the hardening and tempering cost 
but one mill for each cutter, which 1s 
big saving over the old forge fire or evel 
the gas furnace 


msidet 


Phere Is cf 


ible opposition to the 
lead hath whi h h G } . 


stifies 


sbsolutely no ju 








INGS FOR HANDLING 


claim that it heats tl 


Cause tor some 


work too quickly; others that it injure 


the steel; while others say that the meta 


should first be preheated; and another ob 


idhe res tf 


jection raised is that the lead 


the work 

When ls are hardened they are n 
usually ready to go to the tool room until 
they have had some cleaning, and som 
hardeners clean their work with emery 
cloth, which requires considerable tim: 
We, however, use a rotary wire rusl 
which removes any lead or scales, and re 
quires but very little time to put the work 
in a fair condition to go to the tool or 
grinding department 

We also keep a bucket of strong salt 
water near the lead bath, and when we 
do not want to do any cleaning on the tool 


after hardening we this brine, 


after first heating it to 


dip it in 
a blue color in the 


+ f 


lead. Then by passing it in and out of 
the brine quickly it is completely coated 
with the salt and this prevents the lead 
from sticking when heating the tool for 
hardening 

There is also past that prevents lead 
trom sticking, wl ich can be made OT the 
following materials: One gallon of water 
; pounds of wheat flour, 1 pound of , 
mon salt, and pound of gl 

In my ey vl ers 1 
riod of 20 y e not ! t 
not ty ‘ ’ f 


0905 
many reasons why it should be. The most 
prominent of them all is that a perfectly 
uniform heat the 
heated in lead and this is almost impos 


can be given pieces 


sible to do with any of the regular fur 
naces for heating tools 

The second reason is that the operator 
ic in a position to handle his work easily 
In order to do this it is necessary to hav 
tongs and plenty of them. A dozen pan 


of well made tongs will soon pay for 
themselves in reducing the cost of Ut 
work as well as the quality produced 


OIL-TEMPERING IF URNACI 
’ | 
1] furnace marked 5 1n fig 
il-tempering bath that is. heated w 
rude oil [his fire is a great convenien 
+ *% ‘ ; ‘ 7 , 
ver the old method of drawing by lo 
, , pe t » equal the therm 1! 
drawing p I Pp 
ke ] um ec 
T} , } ‘ 
] 
l px ting I ll pering 
1 re s lelime p ( \ 
p) l \\ ive ! nd 4 re i 
] ] ; 
I wi Tie | li Is 
( | ( { sual t 
hl st yout OF cy ka 
elt is " ib] 
iu ll equ t 
1 ‘ 
Vili S line { ( 
ee hed 
Wher il ering 
| , 
( , 
1] ] , 
eoul ( f 
d lf 
f - er of , 
] , , , , 
{ ~ 
t ce ’ +) ; 
] let im «if b 
| If ening the 
vT ind f s ill Dp iC 
: , " 
ttl, « A he wel 
(OPER IN HE UII t N BATH 
Care should b ised ng work 1n 
the oil wit! nv amount of water adher 
ing to it, or in the holes, especially if it 1s 


placed well down in the oil very suddenly 


If the oil is verv hot this will cause it to 
boil over. Care must be taken not to add 
any new oil to the oil already im use, as 
it will invariably all boil out of the pot 
when heated There should also be pre 
vision tor rrving vav t fumes fr 
the oll 

In order to be safe s is well 
oe P ’ built so ‘ , 
closed 1 +] ’ -™ , f 

becor ignited W hile irse, ft 

P ‘ a ‘ 
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outlet of the flue. With proper c: and 


the observance of the above rules, no seri- 


it 


ous results ought to happen, and the dan 
ger of fire should not prevent the install- 
ing of the oil bath | 


have enumerated 


them to show the necessity of making suc] 
provisions 
FURNACE USED FOR STRAIGHTENING 
[he oil-tempering furnace is also used 
for straightening all work. We often hear 


ot some particular way of keeping work 


straight by dipping it at an angle in whirl 


ing water, and again by standing the tool 


on end and striking it 


a sharp blow, as 
No mat 


ter what method is used, however. we 


well as a great many other ways 
are 
not able to produce a day’s work without 
doing some straightening 

There is on most of our tools an allow 
ance of 0.01 inch for grinding, and while 
this is considerable, it is necessary that al! 
tools be 


we have a great 


Straight, within 0.004 inch and 


many to harden that must 
inch of straight 
After observing the results of vears of 


be within 0.002 


experience we have given up hope of 
bringing some kinds of tools out of the 
hardening bath straight I have taken 


drills inches long, as shown in 


Fig. 4, and 
of them, as well as cooling them at a 


rifle 5 

after using the same heat on all 
uni 
form temperature, we found them to be in 
the following condition after hardening: 


4 from 0.001 


from 0.002 
from 0.003 
from 0.007 
from 0.012 
from 0.017 
from 0.002 


were 
were 
were 
were 
} were 
were 
were 


warped 
warped 
warped 
warped 
warped 
warped 
warped 


to O.002 
to O.008 
to 0.007 
to 0.012 
to 0.017 
to 0.022 
to 0.030 


inch 
inch 
inch 
inch 
inch 
inch 
inch 


mrt hOnODD Coe 
IAAI 


RULES FOR STRAIGHTENING Work 


It is our experience that hardened work 


straightens or takes a set in the grain at 


350 to 


a heat ranging from 
Fahrenheit 
of drawing the tool 


It will 


395 degrees 


At this heat there is no dange: 
require considerable experienc 
to learn just the proper amount of strait 
to place on the'tool, with the straightening 
‘lamp, and the loss will amount to co1 
sidc rable, 


unless great care is used in 
learning to straighten It will also be 
found very difficult to straighten a piece 
that is soft enough to be filed when it 
comes from the hardening bath, and a 
soft tool can be detected the first trial by 


an experienced workman 

The k 
of any consideration, as we lose only about 
should he 


most all of our work 


Ss In Straightening is not worthy 


one piece out of every 500 It 


remembered that 


within 0.003 inch of being. straight 


0.0015 inch off of center, when it leaves th 
hardening departm« nt to be ground 

The rifle drills, shown in Fig. 4 
quire very close work They are not 
cepted for grinding if they are more thar 
0.003 inch out, or 0.0015 inch out of 
ter. 

The fire numbered 6, at the back 
Fig. 3, is especially arranged for harder 


ing files 
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BARIUM-CHLORIDE FURNACE 
The third installation that made 


to improve the hardening, is shown in 


was 
Fig. 5. This comprises 5 high-speed fur- 
naces and two furnaces for carbon steel 


Furnace No. 7 is a barium-chloride fur- 


nace that is built on the plan of the one 
illustrated on page 18, Vol. 32, of the 
AMERICAN Macuinist. The entire fur- 


nace was built and connected up at a cost 
of $50. 
of a heating stove even to the legs, while 


For the bottom we used the base 


for the sides we used a 26-inch pulley 
pattern from which we cast a ring or 
cylinder 

We then used some of our brass foun- 


dry cupola bricks, which just fit this circle, 
for completing the side walls. This re- 
quired but 24 bricks. We used a square 
for the top by cutting it to the circle 
the furnace and then cutting a hole 
in the center to admit the top of a No. 60 


tile 
of 
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test that causes the tool to heat enough 
draw the temper. 

Furnace No. 8 is a cylindrical furnace 
taps, etc. 


to 


for high-speed steel reamers, 
This we find a very convenient and profit- 
as a reamer or tap can be 


it while heating, thus pre 


able furnace, 
suspended in 


venting the reamer from bending (not 
warping ). 

High-speed steel will stand but little 
more than its own weight when at a 


hardening heat; a pointed bar of steel can 
be forced into it to a considerable depth 
with the of hand, thus 
showing that the steel is very soft when at 


pressure one 


the hardening heat. 

Furnace No. 9 is a carbon-steel furnace 
used for heating small work, such as saws, 
etc 


HIGH-TEMPERATURE MuFFLE FURNACE 


Furnace No. Io is evidently the home- 

















URNACES 


crucible and leave %& of an inch clearance 
iround it 
We 


high 
make them equal the tools hardened in a 


have not, as yet, been able to heat 


speed tools in barium chloride and 


properly constructed gas furnace, as we 


cannot get the desired high temperatures 
without pitting or blistering the steel 
Dies, REAMERS, [ APs, ETé 

On embossing dies, whet great pres- 
sure is applied, we are now able to con 
vince the engraver that high-speed steel 
can be annealed so as to permit him t 
work it, and by not raising the heat of the 

rium chloride to more than 1925 d 
grees Fahrenheit when hardening them, 


the die can be returned to him in as per- 
fect condition as when it left him 

Dies hardened in this way will stand 
most any pressure that is required ot 


them and the corners hold extremely well 
(his. however, is not a high enough heat 


for cutting tools that are put to a working 


THAT ARE FIRED 


OIL 


WITH CRUDE 
liest of the entire row, costing about $15 
to build and set up ready for use, but it 
With it we 
all of the 
other furnaces in the hardening of high 
furnace 


has its redeeming qualities. 


are able to surpass any or 


speed steel. It is this design of 


that enables us to surpass the barium 
chloride bath. With it we are able to 
heat finished tools to .2400 degrees Fah 
renheit, without blistering or pitting the 


metal, or cutting it to pieces with the air 
f course, the heats of different 
to some extent, there is some 


t | Vary 

steel that requires the extreme heat. I 
have found it almost impossible to get 
me grade of high-speed steel, that is 


the United States, as hot 


its best hardening, but 


manufactured in 
as is required for 
when given sufficient heat its efficiency is 


surprising 


Furnace No. 11 is of the same design 
only larger. This furnace has a heating 
chamber 14x24xI2_ inches We have 
heated high-speed, form, milling cutters 
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in it that needed two men for lifting them 
in and out of the furnace. Before passing 
the high-speed furnaces | will say that we 
harden about 5 tons of high-speed steel 
per year, and that our tools have to equal 
any that can be had in the market. 

In the straightening of high-speed steel 
we show it little mercy. We take a 
reamer, or tap, and place it on a block of 
lead, and by striking on the high places 
we bend it to its original position. 


\NNEALING HIGH-SPEED STEEL 

In the annealing of high-speed steel we 
find it best to pack anneal where there 
is a large quantity. We also use lead for 
annealing high-speed, as well as carbon 
steel. This method is very satisfactory; 
in fact, I prefer it to packing in charcoal. 

While, of the lead must be 
heated up in order to remove the work, 
yet the lead shows precisely the heat that 


course, 


the steel has been given, and there is very 
little waste 

Where a 
annealing, the lead need not be removed 
Thus it will be 


furnace is used entirely for 


from the furnace. seen 
that lead annealing will become cheaper 


than charcoal. 


I also found a method of annealing 
high-speed steel in 40 minutes, which is 
done as follows: Heat the piece to be 


annealed to about 1300 degrees Fahrenheit 
and let it cool in the open air. Then re- 


heat to 1300 degrees and hold it at this 
point for about 35 minutes. Then let it 
cool until the red has passed out and 


It will be found that the 


quench it in oil. 





FIG. 5 
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steel will be as easily worked as those an- 
nealed by any of the other prolonged 
methods, and we have not been able to 
note any injurious effects in the metal 
from this treatment. 


CoMBINATION FURNACE AND Hoops 
Furnace No. 
speed and carbon-steel furnace that is very 
convenient. With this as with all other 
furnaces that come under my ob- 
servation, the force of the air is not suffi- 
ciently broken before it reaches the work, 


12 is a combination high- 


have 


which causes the steel to scale consider- 
ably in the heating. We find, however, 
that steel heated in this furnace is harder 





| 
vw 
r. 
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FIG. 4. RIFLE DRILL 


Nos. 10 and 
stand as 
very 


furnaces 
will 


ones. 


than steel heated in 
11, but this hard 
well the 
noticeable when the scleroscope is used. 


not 
This is 


steel 


as softer 


Furnace No. 13 is for carbon steel. We 
use this for preheating large pieces as 
well as for heating tools and dies for 


hardening. 

The hoods over the furnaces, as shown 
in Figs. 3 and 5, add greatly to our health 
and comfort as well as to that of others 
working in the building by carrying away 
the fumes, gases and heat from the fur 
naces. 

The hoods are 
pipe, leading to a suction fan that has an 


connected with a 6-inch 


BARIUM CHLORIDE AND MUFFLE FURNACES 


097 
air suction of from 6 to 8 ounces. This 
pulls at the fumes, smoke, etc., and takes 
The hood that is 
placed well up and extends out over all of 


away nearly all of it. 


the furnaces is preferable to the individual 
hoods 


[he cost of production is guarded 
closely in our shop, and when the reader 
considers that myself and helper are now 


handling more tools than were previously 


handled by seven of us, he will know that 





it will not take long to pay for the entire 
equipment, which includes a gas machine 
for manufacturing gas from gasolene 

[he United States Geological Survey is 
paying increased attention to a line of 
investigation for the purpose of obtaining 
mere defi knowledge of structural ma 
terials, and in view of the increasing im 
portance of clay products as a structural 
material, and the fact that the Government 
spends about $40,000,000 annually in con 
struction work, Congress has authorized 
the prosecution of testing work upon all 
building products made from clay and 
used by the Federal Government It is 
surprising to note that in 1907 the value of 
clay preducts manufactured in this country 
was $149,000,000. Owing to the growing 
scarcity of timber and the enormous fire 
losses of the country a line of investiga 
tion such as has thus been instituted is 
both timely and important, and will, no 
doubt, develop facts in connection with 
the subject that will be of considerable 


value. 





GAS FIREI 
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Horatio Allen and the Novelty Works 


Sketch of the Career of the Man Who Brought the First Locomotive 


to America and Became the Head of an Immense Engine Industry 





BY 


It was Horatio Allen who brought the 
first locomotive to America, who acted 
as running engineer on the first trip, and 
who later grew to be of the first magni- 
tude as a builder of marine engines. 

To understand how he came to import 
that locomotive we must look back to 
the time when the Delaware & Hudson 
Canal Company was pioneering what has 
since become a tremendous factor of in- 
the transportation of anthracite 
to tidewater. At this time Horatio Allen 
was a young civil engineer just beginning 
to make his mark in life. 


dustry, 


From Law to LOCOMOTIVES 


He was born May 10, 1802, in Schenec- 
tady, N. Y. His father, Dr. Benjamin 
Allen, a school principal, gave him a good 
start on the learning and at 
eighteen the boy graduated from Colum 
bia College with high rank in mathe- 


road ot 


matics. 
the 
upon technological walks of life, so that 
who had been mingling 


Those were days when none of 


doors of a college opened directly 


a young fellow 
on common footing with the rest of the 
scholastic herd would have been no more 
likely to have his attention called to engi- 
neering as a vocation than today he would 
be likely to select the profession of a sand- 
wich man as a logical sequence to taking 
his degree. 

It is therefore not to be 
that Horatio Allen at first set about read- 
ing law, as his later engine-building con- 


wondered at 


temporary, Charles T. Porter, and many 


others have done, from lack of reason ta 


the contrary if from no more rational 
motive. But it took him less time than 
it did Mr. Porter to discover his real 


adaptedness and switch off upon the right 
track. So at 
first vote he entered the employment of 


about the time he cast his 


the Delaware & Hudson company. After 
ward he spent a year or two upon the 
Chesapeake & Delaware canal, but near 
the close of 1825 he was appointed resi- 
dent engineer of the summit level of the 
Delaware & canal the 
eminent John B. Jervis. That brings us 
to the point where we started, when the 
company 


Hudson under 


was hauling out its coal by 
canal and when locomotives did not yet 
exist on this side of the Atlantic. 

KNOWLEDGE ENGINES 


In QUEsT OF AND 


The performances of the steam locomo- 
tive on the Stockton & Darlington road 
in England were arousing the interest of 
American engineers, 


Horatio Allen. 


and in particular of 


Though at an age— 


EDWARD 


ys 


twenty-five—when most men rightly feel 
that they must establish their reputation 
by steady service with going concerns be- 
fore cutting loose and offering themselves 
to the world as technical leaders, Allen 
threw up his job in order to go to Eng- 
land and acquaint himself with what, he 
was convinced, would prove the carrying 
power of the future. But perhaps he 
already had the situation better in hand 
than appears, for previous to sailing he 
received a commission to act as agent for 
the Delaware & Hudson company, em- 
powering him to procure railroad plates 
locomotives for a 16- 
building to 


and one or more 


mile railroad which it was 
connect its mines in Pennsylvania with the 
One locomotive the company de- 
sired as a pattern for construction of 
additional engines in the United States; 
as an alternative to which plan it might 


wish to have them all made in England. 


canal. 


The ultimate decision was to 
three there. 
Mr. Allen’s passage and expenses, per- 
mitting him to remain abroad about three 
months, the whole not to exceed $900. 
Railroad plates of the sort mentioned 
were primitive rails % inch thick by 2% 
wide at the bottom and 2 inches 
at the top and 12 to 14 feet long, to be 
laid on wooden string pieces. It was de- 
sired to have the edges rounded if this 
would not entail too much additional ex- 
pense. Further, Mr. Allen was asked to 
report on improvements in coal “wagons,” 
especially as to the size of wheels and 
manner of connection to the axles. Mr. 
Jervis wrote him a long letter filled with 
specifications for his mission 


procure 
The company agreed to pay 


inches 


Visit To STEPHENSON 


Leaving New York in January, 1828, 
Mr. Allen arrived at Liverpool, where he 
was cordially received by George Stephen- 
The famous trial of the “Rocket,” 
on the Liverpool & Manchester railroad, 
destined to take place until 
October 14, 1829, in the spring of which 


son, 


was not 
the directors still vacillated between 
the 
The fixed engines would presuma 


year 


locomotives and fixed engines for 
road. 
bly have been used on inclined planes in 
connection with gravity switchback grades, 
which arrangement seems to have been a 
favorite one in the early days of railroad- 
ing and which still may, or recently could, 
be seen in the anthracite 
region of Pennsylvania. Locomotives had, 
however, successful service at 
Killingworth, Eng., as early as 1814, and 
there were in use on the Stockton & Dar- 


operation in 


been in 


SUPFET 


lington railroad locomotives of a com- 
mon type which the instructions from 
Mr. Jervis favored. In compliance with 
the opinions of his chief, Mr. Allen 


ordered one of this model from Foster, 
Rastrick & Co. of Stourbridge. It 
had four coupled wheels, all drivers, two 
vertical cylinders of 36-inch stroke, placed 
at the rear of the boiler, “grasshopper” 
beams, wooden-spoked wheels and cylin- 
drical boiler with several large flues. The 
blankness of the circular space on the 
front of the boiler was embellished with 
a lion’s head, this 
dubbed the “Stourbridge Lion.” 


whence engine was 


Tue “Rocket” AND Its PREDECESSORS 

While Mr. Allen deferred to the home 
ideas in ordering one locomotive of this 
type, he profited by Stephenson’s influ- 
ence sufficiently to contract with that in- 
ventor’s firm, at Newcastle, for two other 
engines essentially of what later became 
celebrated as the “Rocket” type. These, 
when brought to New York, were stored 
for awhile in the city, where exhibitions 
were given with wheels running free of 
the ground. From this point they are 
lost to history and it is the “Stourbridge 
Lion” which is known as the first locomo- 
tive on an American railroad. If the 
“Rocket” type engines had been put into 
service at once, their trial in America 
would have antedated the proval of that 
design in England. 


First LocomorivE Run IN AMERICA 


The “Stourbridge Lion” was held up 
during the winter of 1828-29 by the clos- 
ure of the Delaware & Hudson canal 
with ice, but reached Honesdale, Penn., 
in the spring and on the ninth of August, 
1$29, made its maiden trip on the road 


from the canal into the Pennsylvania 
woods where the mines were situated. 
The engine crossed the Lackawaxen 


river by a curve on a trestle, where the 
poorly seasoned timber had brought the 


rails dangerously out of true. To Mr. 
Allen fell the honor of acting as engi 
neer and complete crew on this first run, 
which the numerous spectators believed 


would necessarily be his last. His last, 
indeed, it proved, though not because of 
any catastrophe. Our thrills at his hazard 
may be abated by reflection that the nor- 
mal speed of such an engine in service 
was only 4 to 6 miles an hour, and had 
it jumped the track at that velocity he 
might have stepped off upon the ties with- 
out losing his cigar. However, he was 
at the time running without load and may 
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have speeded up the machine enough to 
startle the beholders. 

More than half a century elapsed before 
Horatio Allen again visited the scene of 
his exploit, which occasion was marked 
with lively emotions at the memories it 
awakened. 


RAILROADING IN SOUTH CAROLINA 


The month after his epoch-making run, 
Mr. Allen became chief engineer of the 
South Carolina railroad. It was then in 
question whether to employ horse or loco- 
motive traction there, and his counsel in 
favor of the latter was unanimously ac 
cepted by the directors. As he has stated 
in his pamphlet, “The Locomotive Era,” 
there was no reason to expect any ma- 
terial improvement in the breed of horses, 
but in his judgment the man was not liv- 
ing who knew what breed of locomotives 
the future was to place at command. 

By his recommendation the gage of the 
road was made 5 feet, but a similar sug- 
gestion that he later made to the Erie 
road was rejected, to the great disadvan- 
tage of modern heavy railroading. A rail 
road gage is one of the standards which 
it seems impossible to change 


INVENTION OF THE SWIVELING TRUCK 


To Horatio Allen is due a large share, 
ii not the credit, of originating 
the swiveling truck. The light plates on 
6x12-inch stringers which then served for 


whole 


rails were incapable of sustaining a heavy 
weight, the safe load on the Liverpool & 
Manchester railway being three tons, or 
Hence the 
four 


even less, per pair of wheels. 
limitation of locomotive wheels to 
necessitated the use of light engines and 
entailed correspondingly heavy operating 
expense in transporting a given quantity 
In 1831, Mr. Allen called the 


railroad 


of freight. 
attention of the South Carolina 
directors to this difficulty and 
mended the employment of more 
four wheels, with swiveling trucks to en 
Consequently 


recom- 
than 


able the passage of curves. 
he was empowered to place contracts with 
the West Point Foundry for locomotives 
built on that principle. The first of these 
was the “South Carolina,” and put in 
operation early in 1832. A couple of years 
later a patent was granted to Ross Win- 
ans, of Baltimore, for eight-wheeled cars 
with two trucks built 
or used by the Newcastle & Frenchtown 
Turnpike and Railroad Company in defi 
Ross’ claim This 
years’ litigation, 


Some such were 


ance of patent led 


to twenty expensive 
virtually involving the interests of all the 
railroads, and it was not until 1858 that 
Winans’ patent was finally declared in- 
During the dispute recourse was 
had to that the double-truck 
principle had been employed before the 


Allen 


railroad 


valid 


evidence 


Horatio 
Carolina 


patent date by 
The South 


tives of this type were double-enders, con 


le cOmMmoO- 


sisting of two engines facing apart and 


joined by a firebox in the middle. Each 


AMERICAN MACHINIST 
boiler was double-barreled and rested on 
a four-wheeled, jointed, swiveling truck, 
there being one cylinder to each truck. 

John B. Jervis himself was another 
pioneer in using the truck form of con- 
struction and seems to have been at least 
a close second. The truck idea had, in- 
deed, been foreshadowed as long ago as 
1812 in an English patent to William and 
Edward W. Chapman. 

After completion of the South Caro- 
Mr. Allen was variously 
married, traveled abroad 
and served as 


railroad, 
occupied. He 
for two or three 
principal assistant engineer of the ‘ro- 
old chief, John 


lina 
years 
under his 


ton aqueduct 
B. Jervis. 


AND THE “NOVELTY” 
‘Allen’s Lehrjahre and Wan- 
derjahre came to a close in 1844, or 
thereabouts, when he entered, as one of 
that famous engineering 
York City with which his 
subsequent He be- 
came a member of the firm of Stillman, 
Stratton & Allen, owners of the “Novelty 


‘THE Novetty Works 


Horatio 


the proprietors, 
New 


career is 


works in 
identified 


W orks.” 
About the early part of the thirties, 
Rev. Dr. Eliphalet Nott, president of 


Union College, Schenectady, N. Y., who 
had been active in introducing anthracite 
for house stoves, invented a steam boiler 
to run on that fuel and decided to build a 
steamboat make a test. Be- 


sides burning this novel fuel, he proposed 


in which to 
to install a novel mechanical equipment 
throughout, wherefore the boat was called 
the “Novelty.” This name attached itself 
to a shop which he established to do re- 
pair work, etc., on the 
sisted of a wharf and some buildings situ- 
ated in New York City, on Burnt Mill 
point, so-called, at the foot of Twelfth 
street, East river. The “Novelty” her- 
self ran from New York to Harlem. The 
Novelty Works gradually extended its 
attention to outside business, and from an 


vessel It con- 


equipment of a few tools in a little shed, 
grew to be the marine-engine 
building establishment in the country. 


biggest 


DEVELOPMENT OF THE WorKS 


In the early days the business was con- 
ducted by Nott & Co., under superintend- 
ence of N formerly of the West, 
the being Ezra K. Dodd, 
afterward was made chief engineer of the 
“Novelty.” = L: Thomas B. Stillman 


an 
Sliss, 


foreman who 


iter 


took charge of the plant and, in 1838, it 
passed into the hands of a firm includ 
ing himself, John D. Ward, Robert M 
Stratton and C. St. John Seymour 
Messrs. Ward and Stillman were the me- 
chanical men of the firm Among the 
work turned out were two ocean steam- 


ers, the “Lion,” and “Eagle,” for the Span- 
ish government. Mr. Ward retired from 
the firm in 1841 and Mr 
long afterward, Mr. Allen being admitted 
he secured prac 
with the 


Seymour not 
about 1844. Eventually 


tical control of the enterprise 


699 


financial aid of Brown Brothers, bankers, 
Mr. Stillman retiring. 

In 1855 the concern was chartered as a 
corporation with $300,000 cash capital, the 
corporate title, “Novelty Iron Works, of 
New York,” expressing what had from 
the beginning been its popular designation 
Horatio Allen became its president and 
dominating spirit. 


A Great OLp-TIMeE ENGINE SHOP 


It may be of interest to summarize an 
iccount of the Novelty Works given about 
the time of the war, in order to estimate 
how progress in similar plants has been 
made between that period and the era 
of West Allis and East Pittsburg. 

Near the entrance gate, with its porter’s 
lodge and offices, was a large crane for 
handling shafts, cylinders, boilers, vacuum 
pans and other ponderous pieces of ma 
chinery. To the left was the iron foun- 
dry, 206x80 feet, with a wing. It con- 
tained four cupola furnaces capable of 
melting at one heat 65 tons of iron, which 
into one mold. There was 
The foundry blast 


could be cast 
also another furnace. 
was led through an underground pipe of 
5 square feet sectional area. Some of the 


foundry cranes were as strong as 20 tons 


load. Here were made the bedplates for 
the steamship “Atlantic,” weighing 37 
tons, and for the “Arctic,” 60 tons. In 
the summer of 1854 there was cast the 


cylinder of the steamer “Metropolis,” of 
the Fall River line, having a diameter of 
105 inches and a length of 14 feet, with 
12 feet stroke of piston. Twenty-two 
people sat down to lunch in the cylinder, 
with room to spare, and a horse and 
chaise were driven through it 

The smiths’ equipped 
thirty forges, hammers and some cranes 
of large capacity, evidently of gib type, 
In one case a piece of iron weighing 14,366 
pounds had been forged and _ handled. 
There were also machine and finishing 
each wth 


shop was with 


shops, two boiler shops, etc., 
its appropriate machinery 

[he whole establishment divided 
into twenty departments, each having its 


Was 


foreman, viz 
Iron founders, brass founders, machin- 
ists, boilermakers, copper- 
smiths, blacksmiths, metallic lifeboat build- 
and belt 
riggers, labor- 
storekeepers, 


carpentcrs, 


ers, instrument makers, hose 


painters, masons, 


watchmen, 


} 
maker;rs, 


ers, cartmen, 

patternmakers, draftsmen and clerks. All 
told, an average number of more than 
1000 men were employed, and the work 


turned out amounted to some $1,330,000 a 
year. At were 
employed and owing to the scarcity of 
labor Mr. Allen went to Europe to obtain 
The works occupied nearly two 


one time over 1500 men 


hands 
blocks and included two slips sufficient in 
size for the largest Ma- 
chinery for many of the old Collins line 
Mail was built 
addition to marine work the 
a varied line of me 


steam vessels 


and Pacific steamships 


there In 


company turned out 
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chanical products, such as stationary en- 
gines, pumps, sugar machinery, steam fire 
engines, and hydraulic presses. 


ALLEN’s ENGINEERING FAITH AND 
PRACTICE 


Horatio Allen was a firm believer in 
oscillating-cylinder engines as compared 
with beam engines for sidewheelers. He 
wrote a pamphlet, 1867, claiming for them 
superiority in compactness, lightness, sim- 
plicity and application of power. An 
“objective point” (to borrow a term from 
a certain Mrs. Malaprop of our acquaint- 
ance) seems to have resided in the valve 
mechanism. An experimental valve gear 
which Mr. Allen applied to the engines 
of the “Adriatic” caused so much trouble 
that it had to be taken out. It employed 
large conical-plug valves with a device for 
lifting them to be turned, so as to pre- 
vent their jamming. It would probably be 
indulging in unwarrantable panegyric to 
describe Mr. Allen as a great inventor 
But he believed in himself and he disbe- 
lieved in Sickels, of whom he considered 
himself a standing rival, and whose cutoff, 
C. T. Porter says, he would never allow 
to be applied at the Novelty Iron Works. 
The same authority tells us, however, that 
Mr. Allen, in his later years, when judg- 
ing at the Centennial, united in an award 
to Sickels with an expression of cordial 


admiration 
At the time of the war the Novelty 
works built engines for several vessels 


of the Federal navy, including the double- 
turreted monitor “Miantonomah.” 
From this period dated a_ long 
troversy in the navy upon the economy in 
using steam expansively. Chief B. F. 
Isherwood, of the Bureau of Steam Engi- 
others, moderate 


con- 


neering, and advocated 
pressures with moderate ratios of expan- 
sion, while their opponents, including E. 
N. Dickerson, advised high pressures and 
high expansive ratios. The dispute be- 
came so animated that a commission was 
formed under Government auspices to 
make tests and, if possible, answer the 
question. These experiments were carried 
on at the Novelty works, largely under 
Mr. 


high-expansion party, but who suspended 


direction of Allen, who was of the 
judgment during the trials 


These investigations lasted so many 
years that the world grew weary of wait 
for the the 


tired of paying for them. It 


ing results and Government 
seems that 
the points at issue were not all clearly 
settled and the results did not go to vindi 
cate the either 


The data collected tend to show that with 


extreme claims of party 
increased pressure the economical point 
of cutoff shortens, but that with any pres- 
economical degree of ex 


sure the most 


pansion is soon reached and further ex 
pansion rapidly grows wasteful 
Commodore Isherwood 
and Mr. Dickerson arranged a series of 
comparative tests of the “Winooski” with 


Stevens cutoff anc double popnet valve, 


Subsequently 
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60 pounds pressure and cutting off at six- 
tenths of stroke, against the “Algonquin,” 
with Sickels cutoff and single poppet 
valves, 90 pounds pressure and cutting off 
at one-tenth stroke. The “Algonquin” 


failed 


THe CLosinc YEARS 


Engineering work flourished during the 
war and the Novelty works were kept 
very busy. But their profits were not 
correspondingly large. The cost of labor 
and materials was constantly advancing, 
and since the machinery built was of a 
sort that often required a considerable 
time to complete, the tendency was for ex- 
penses to exceed the estimates underlying 
contracts. In late years business slack- 
ened. Meanwhile the equipment was 
growing old and the real estate occupied 
by the plant had become very valuable. 
\ll things considered, it seemed wise to 
wind up the business, and about 1870 this 
historic establishment passed out of 
existence. 

Mr. Allen survived the works a score of 
year. His death occurred within a few 
hours of the close of the ninth decade of 
the century, at his home near South Or- 
ange, N. J 

Horatio Allen made a variety of inven- 
from 1841 to 1879, those among 
them relating to steam cutoffs and valve 
gears standing out conspicuously. Toward 
the close of his life he interested himself 
in methods of teaching astronomy and 
constructed a number of instruments for 
the purpose. He was the author of an 
elementary book on arithmetic. 

During his connection with the Novelty 
works his eminence in his profession was 
recognized by a number of outside ap- 
pointments. Thus, he was made consult- 
ing engineer for the Erie railroad, the 
Panama railroad and of the Brooklyn 
bridge. He also served a term as presi- 
dent of the Erie. 

Horatio Allen has been marked by his 
contemporaries both with criticism and 
with praise. A tendency to dissent from 
some of his opinions is manifest in the 
“Engineering Reminiscences” of Charles 
T. Porter, who, among other disparaging 
remarks, animadverts upon Mr. Allen’s 
tiresome fussiness as president of a group 
of judges at the Centennial. 

On the other hand, he is spoken of 
with high encomium by his old friend, M. 
N. Forney, who upon his death published 
in the Railroad and Engineering Journal, 
which Mr. Forney was then editing, and 
afterward in pamphlet form, a biography 
with some interesting old documents relat- 
ing to his early locomotive experience. 
Mr. Forney describes him as a man of 
broad tastes and interests, gentle and ap- 
preciative in his integrity. He was strong 
in his indignation toward such methods 
of business bribery as have become- com- 
mon in our days of the exaggerated 
dollar 


tions, 
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Special French Lathes for Bar 
Work 


By JosepH G. Horner 


Readers who have a little acquaintance 
with French practice may have noticed 
illustrations of peculiar types of lathes, 
which are unlike those made in other 
countries. The principal feature that 
strikes one is that the beds or ways are 
composed of a single steel bar, of rather 
slender cross-section, and that the slide 
rest is manipulated by conspicuous wooden 
handles. Another point is that hardened 
steel enters largely into the construction 
of the parts, being in many cases where we 


would employ cast iron. We take the 


opportunity of illustrating one of these 
MM. 


lathes made by Brenot, Buronfosse 
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FIG. I. 





A FRENCH LATHE FOR BAR WORK 


& Cie., of Paris. It takes bars up to 25 
mm. diameter, and of any length. 

The general appearance of the lathe is 
seen in Fig. 1, and we take first the detail 
drawings of the carriage, Figs. 2, 3 and 4. 
The two bars (instead of one) 4A, the 
larger, and B, the smaller, may be seen in 
these views. A is 40 mm. across the 
flats, and B 27 mm., and they are set so 
that the chips slide off. At two places 
they rest in sockets, one at the outer end, 
and one under the headstock (see Fig. 1), 
these sockets being ground out when 
placed side by side, to insure parallelism 
of the bars. The bottom portion of the 
carriage C fits on the bars, and is held 
with caps, D and E, of brass, which are 
removed and filed on the joint lines when 
necessary through wear. On C a cross- 
slide F moves, slack being taken up by 
the adjustable piece G; H is a handle 
turning a quick-pitch screw which effects 
the motion of the slide F either backward 
or forward. There is a tool on each side, 
gripped in the holders JJ, while a third 
tool, generally used for cutting off, is 
secured in the slot at K. This slot is 
formed in the long lever, which has a 
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tapered end to hold the wooden handle 
seen in Fig. 1, and at the back is pivoted 
on pointed set screws in a bearing L, 
adjustable to and fro by the screw M, 
and up and down by another N, clamping 
screws being provided, as shown. The 
point of the cutting-off tool held in K can 
thus be adjusted with precision, and there 
is a stop screw at O to determine its 
downward movement. O comes to rest on 


a boss, extended up from the portion C 


and in this boss a bush is inserted and 
secured with tw set screws The hole 
in the bus! S f suitable size to let the 





FI¢ 2. DETAII 


stock bar run in it, so that it 1s perfectly 
steadied while the tools are at work 

On looking a igs. 3 and 4 a bracket 
P is seen, secured to the bar A, and hav- 
ing a long lever Q, Fig. 4, also pointed 
for a wooden handle, pivoted on it, and 
coupled to a connecting rod R, pivoted to 
the slide C. lf is fixed, and the handle 
O worked to and fro the slide C partakes 
of the same motion, so that the tools in 
the holders / / operate on the work, first 
me and the other tool being brought up 
by turning the handle H. After the turn- 
ing is finished the cutting-off tool is pulled 
down to sever the piece. The stock is not 
moved through the chuck, but the rest is 
made to follow it up as the material 
gets shorter with successive removal of 
pieces. At the commencement the bar 
stands out to the length of the bed, and 
as it is always steadied in the bush already 
mentioned the amount of overhang is of 
no consequence. 

To determine the length of stroke of 
the rest, three stops are incorporated in 
the form of plain, round rods, set in holes 
in one of three cross-bars § SS, which 
ever happens to suit the length of traverse 
required. The two bars nearest the rest 
can be slewed up out of the way, leaving 
the back bar exposed. The stop rods come 
to rest against the end of the stock bar 
forming a positive dead check whicl 
sures all the pieces being of uniform 
length. The length of travel of the slide 


F in each direction is determined by 


arrangement as follows: On each side of 
the slide F, above the operating screw 
is a little set screw JT provided with a 


lock nut, and the metal is carried up above 


AMERICAN MACHINIST 
this in the form of a curved ear; 
fixed part of the rest, at each side 
central boss, is a small turret 

and supplied with a locking device 


positions by means of the short upstand 


handle; two set screws are tappec 


with the handle pointing 
perpendicularly neither of the set screws 
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in either direction, one or other of the set 


screws in it will come opposite the ear above 
T and arrest the slice [his gives three 
stop distances, available either for rough 


ing, or for producing different diameters 


[hese turret stops are a patented feature 
{f the lathes, giving them an advantage 
It ted work ver thos with a 
single stop onl All the part f the rest 
re made of hardened and ground steel, 
t used 
5 shov sectional elevation and 
end view of the headstock The hollow 
l s in capped bearings, 
with two dies, closed 
by set screws; tl llat is secured with 
two screws, and ser\ t eive the tw 
] r scre Set Wi | n 
the dies | 4 . cherc it D receive the 
{ t spindle sp idle 
ries ft e belt pulleys ne xed Ff 
' two | e, F and ( F is driven witl 
ossed belt from the counter, and G 
with an open belt from a larger pulley 
When the belt is moved from G onto tl 
fast pulley the latter runs at a high speed 
suitable for turning, but when the belt 
from F is ipped over, the spindle runs 
backward and slowly for threading | 
un the threading tackle off the work the 
g forward speed is thrown in By 
M 
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means of the belt-shifting gear, shown in 
Fig. 1, the belts can be manipulated with 
facility 

The entire lathe is mounted on cast-iron 
legs, with galvanized-iron tray to catch 
the cuttings and lubricant. The tray is 
backed with wood to absorb vibration. 

A taper-turning attachment is fitted to 
these lathes when desired, a steel bar 
being utilized to move the cross-slide \ 
self-acting feed motion to the slide is also 
given to the lathes if wanted; a screw at 
the front of the bed is rotated by gears 
from the headstock and works in a form 
of clasp nut which is connected to the 
operating lever, thus moving the rest auto- 
matically for heavy work. Only the larger 





AMERICAN MACHINIST 





April 29, 1909. 











FIG. 5. END VIEW ANI) SECTION OF HEAD 








FIG. 3. REAR VIEW 


sizes, of 50- and 60-mm. stock capacit) 
are so provided. 

lig. © shows a_ special drilling rest 
which is fitted to a type of lathe resem 
bling the previous one, but employed onl) 
for drilling. This rest is clamped on the 
two bars (both of the same size, 28 mm 
across the flats) of the bed by a cap 4 
secured with four set screws passing 
through the bottom part of the rest B. 
The latter receives a spigot C, carrying 
the slide 1), and there is another spigot 
at E, also fitting in the piece B. By turn 
ing the screw F the slide D can be raised 
or lowered to bring the work to be drilled 
into exact position. Cross-adjustment 1s 
provided for by the slide G and longitud 
inal traverse for the working stroke by 
the slide //, reciprocated with the handle 
J, and arrested by the stop screw K. If 
the work demands it, the slides may be 
thrown at an angle through the radial slot 
at L, and secured with the screw M. N 
is used to locate the slide D when set 

aight by means of a taper hole into 
which JN fits. On the front end of the 
lide HT several tapped holes are located 
for the purpose of receiving set screws to 
grip chucks and other fittings for holding 
the work. Sometimes the work is held in 
the mandrel chuck, and the drill on the 
slide /7. The mandrel has fast and loose 
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pulleys similar to the first lathe described. 

[One peculiarity about this lathe which 
strikes us more than any of the others is 
that it is left-handed—Eb. ] 





For the skill and intelligence exhibited 
in developing ingenious mechanisms in 
connection with presses for the extraction 
of liquids from various substances, which 
comprise devices for automatically feed- 
ing the presses, automatic cleaning of the 
remains of the substances pressed, regu- 
lating the pressure required and varying 
and regulating the time during which the 
pressure exists, and for sustaining the 
maximum pressure for any desired period, 
the Franklin Institute has recommended 
the award of the John Scott Legacy Medal 
and Premium to Homer A. Herr, 









































FIG. 6. HORIZONTAL DRILLING ATTACHMENT FOR A LATHE 
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Milling Small Parts with Special 
Cutters and Fixtures 


By Joun W. 


BREADS 


In the production of small interchange- 


able parts for typewriters, sewing ma 


2) i 
EEG i 


AMERICAN MACHINIST 


various milling and drilling operations re 
the little 
and left 


quired to produce successfully 

“link connection” 

hand in Fig. 
In Fig. 2 we 


shown right- 
fixture in 
are taken 


this piece 


have a milling 


and second cuts 


which for 


which the first 


from the rough stock, 
13/32 inch thick by 15 


measures 16 inches 
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FIG. § 
MILLING FIXTURES AND CUTTERS 
chines, adding machines, exc... where ac- wide. The fixture contains many good 
curacy and quantity are required at a_ features, and has been used to such good 
minimum cost, and where only milled advantage in our factory that a short de 
pieces will answer, a number of fixtures, scription may not be amiss. The fixture, 


more or less expensive, embracing a series 
of operations leading up to the finished 
product are required. 

The a show the 


‘companying sketches 


. e . a . . 
an end view of which is shown in Fig. 2, 


consists of a cast-iron base A which is 24 


four 


the 


carries 
that run 


inches long. This base 


two on each side, 


clamps B, 


These clamps are made of 
hard 
hardened 


fitted 


length 
steel and faced with the 
Che 


are also 


whole 
machinery 
ened tool-steel 


tool steel pieces D, E and U 


pieces C. 


as shown; D on the one side, flat, to re 
ceive the rough stock for the first cut, and 
E on the other side made to the torm 


produced by the first cutter and upor 
second cut is made 
d has the 
\s stated before, the 


two on each side, 


which the The piece 


when mill shape the whole 
length shown at F. 
fixture has four clamps, 
found this of ad 


stock 


12 inches long; we have 


vantage as it enables us to machine 
in 12-inch lengths, four pieces being held 
at the One ad 
that rough stock whic! 


in the fixture same time. 
vantage in this is 
comes in from 12 to 14 


feet 


24 inches 


lengths varying 
and a piec 
difficult t 


straighten or to clamp evenly in the fix 


is usually very winding, 


lone would be 


ture 
Referring to Fig. 2, it will be seen that 
clamps B swing on a V cut their entire 


length and resting on a rod G which als: 
extends the whole length of the fixture 
The rod is fastened to the base by means 
of screws. The springs H, of which 
there are a number under each clamp, 
tend to force the clamps up when the 
draw bolts J] are loosened, so that only 
the bottom side of the V is against the 


stock 
and the clamps are 


rod When the 
sides of the 


placed in both 
fixture, 
ready t 
I, of which 
clamp, the 
the lower side of the V 
the V their first 
against the stock 
now tight against 
of the V 


put 


» be drawn up by means of bolts 


there are six, three in each 
clamps being forced up against 
and away from the 
top of action is to tip 
and clamp it 
the stock 
in the clamp and 
them by the 


tendenc 


forward 
hey are and 
the lower side 
any extra 
bolts / 
to force the clamp down until the V’s ar 
the rods G. 


dc wn 


pressure upon 


must necessarily have a 


in their natural 
Thus the 
its seat on D 


position on 
work is drawn firmly to 
and E. The clamp bolts / 


acting on a pivot at J with clearance 
through the base as indicated by dotted 
lines, and with the crown-faced nut and 
concave washer at K, allow the clamps 


ample freedom to adjust themselves to the 
work 


ture 1s 


It will readily be seen that this fix- 
both from 


also as 


very 
and 


which is 


strong, i point of 


durability regards holding 


power, very essential where 


formed cutters are employed 


In the milling of the little connection, 
Fig. 1, in the fixture, Fig. 2, two formed 
cutters are used, running on the same 
irbor with a collar L of the proper thick- 
ess betweet These cutters are formed 
to correspond with the outline required 
n the sides of the piece and are of such 
relative diameters that when cutter MV is 
nilling one side of the rough stock to cor 
respond to surface O, Fig. 1, cutter N 
is forming the opposite side to shape P 
Fig. 1, thereby bringing the entire lengt! 


of the strip of stock to the correct thick- 


1 and form 


ess 
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Our next step is to cut these pieces 
into 6-inch lengths, after which they are, 
one at a time, placed in a pair of milling 


jaws, Fig. 3, and the end Q, Fig. 1, milled. 
Next, another pair of jaws, Fig. 4, are 
used and end R, Fig. 1, is milled. The 
6-inch lengths are now completely milled 
to shape, and we have only the clearance 
cuts and cutting off to consider, which 
will bring the sides to the shape shown at 
S, Fig. 1. Another pair of milling jaws 
used and a gang 
5, is run through to pro- 


is here of saws, as 
shown in Fig. 
duce what is called the clearance cut. In 


like manner the cut-off gang, Fig. 6, is 
galls g 


used. These gangs are made of a length 
to cut up the full 6-inch length of strip 
which in this case gives us nine com- 


plete pairs of connections at each cutting- 
off operation. 

They are now placed in 
holes 7 are drilled which completes the 
job. The gangs of clearance and cut-off 
saws and the collars between them must 
be made very accurately in order to match 
one another in the different cuts. This 
method is very rapid and efficient, and 
we find the pieces can be held within from 
0.001 to 0.002 of size in the daily output. 


a drill jig and 





A New Adjustable Facing Tool 


By D. ESNER 


To meet the requirements of a factory 
having a considerable number of castings 
to be faced, relatively with the holes there- 
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COMMON FACING TOOLS 


in, a new adjustable facing tool has been 
designed to combine the advantages of ac- 
curacy, rigidity, and adjustability, thus en- 
abling the work to be done with ease on 
the table of a drill press. 

3efore describing the new tool it would 
be as well to refer to older types of fac 
ing tools in common use, pointing out the 


defects in each 
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In Fig. 1 is shown the ordinary every- 
day type of tool used for facing. This 
consists of a slotted shank in which the 
cutter is inserted and wedged securely by 
means of a tapered key. The cutter bar 
would be the same diameter as the hole in 
the casting, or the size of the pilot hole 
in the stud on which the work was placed. 
The cutter at A and B has been nearly 
half ground away from use, and _ this 
brings to light the principal objection to 
the tool, viz., the difficulty experienced in 
keeping both edges of the cutter parallel 
and in line with each other, so that both 
sides cut equally and truly. It will gen- 
erally be found on examining this tool in 
work that one side of the cutter is doing 
most of the work. 


Standard 
Taper Shank. 


Kaourled Adjust 
ing Collar. 
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FIG. 3. NEW ADJUSTABLE FACING TOOL 

The tool shown in Fig. 2, is also a com- 
mon type of tool and overcomes some of 
the objections of the tool shown in Fig. 
1. It is, however, not altogether satis- 
factory as it cuts entirely on one side, and 
while it starts cutting quickly, having only 
to get under the scale at one point, in- 
stead of at two as in Fig. 1, it requires 
more care in use to prevent forcing it to 
the breaking point. The side action is also 
somewhat liable to wear the hole in the 
casting out of truth. 

In Fig. 3 is shown the new adjustable 
facing tool which obviates all of the de 
fects of those shown in Figs. 1 and 2. 
In designing this tool the following points 
were kept in mind: First, to get a bal- 
anced tool with the cutters on each side 
ground absolutely alike. Second, to pro- 
vide interchangeable pairs of cutters which 
could be kept in stock to do away with 
waiting for sharp cutters. Third, to pro- 
vide a holder in which the pairs of cut- 
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ters could be inserted, and which would 
insure that each cutter did its share of the 
work, cut parallel and at right angles 
with the hole, obviated all uneven strains 
from side cutting, and with proper angles 
of shear and clearance. (Note. Cutters 
in tools shown in Figs. 1 and 2 have no 
shear.) Fourth, to facilitate the putting 
in and taking out of cutters. 


Cutter in Posit- 


or Grinding 
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FIG $. GRINDING GAGE FOR CUTTERS 


To accomplish this it was first necessary 
to insure that both cutters would be 
ground alike, and this was done by mak 
ing a grinding fixture as shown in Fig. 4 
This latter is a block of steel with a slot 
cut in it at the proper, angle to hold both 
cutters while they are being ground. The 
cutters rest on the bottom of slot and are 
forced over by a shoe, with the thumb 
screw, to the back side of the fixture. A 
block is also provided for this fixture to 
raise the cutters when, after much grind- 
ing, they get too short to rest on the bot- 
tom. 

The cutter holder as shown in Fig. 3 has 
a standard taper shank to fit a drill press 
The bottom has a hole for a pilot, to 
steady the work when cutting; this is held 
in place by a set screw and can be easily 
taken out and replaced by a pilot of a dif- 
ferent diameter. This pilot goes into the 
hole in the casting, or preferably into a 
correspondingly sized hole in the stud on 
which the casting is placed for facing. 
The bottom end, or flanged part, of the 
cutter holder is milled through at the 
proper angle of shear for the cutters, and 


a collar is shrunk on over the slotted 
flange. In these slots the cutters are 
placed and held merely by blind set 


screws, there being little, if any, strain on 
them. On the body of the tool above the 
slotted flange is cut a fine thread suffi- 
ciently strong to take the thrust of the 
cutters. A nurled nut, or collar, a little 
larger than the outside diameter of both 
inserted in the holder, is 
Against this the cutters rest, 


cutters, when 
screwed on. 

so that both cutters, which are ground ex 
actly alike as to length, protrude cqually 
on each side from the slotted flange and, 
therefore, make a perfectly true and paral 


lel cut. As the cutters wear they are re 
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ground in the fixture shown in Fig. 4, 
replaced in the holder, and the nurled col- 
lar turned, until the cutters are advanced 
far enough to suit the job. The collar is 
provided with a blind set screw to clamp 
it against the body of the tool. This set 
screw acts against a shoe set in the col- 
lar, to prevent damaging the thread on the 
The 


length enough to prevent its dropping int 


tool body when clamping it. shoe has 
the slots for the cutters. 

Another advantage this tool has which 
is worth bringing forward is the saving in 
high-priced cutting steel, due to the fact 
that pieces can be used up to within a very 
short distance of the end. This combina 
tion also makes a perfectly rigid, accurate, 
compact, and economical tool, and so far 
as our experience has gone has proved it 
self 


way. 


satisfactory in every 


thoroughly 
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FIG I WHEEL HUB TO BE FORGED 
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FIG. 2. FIRST OPERATION 
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Hydraulic Forging 


By Bruce BrRowNING 

This article is written with the idea 
that it may bring to many superintendents 
not familiar with the process, the knowl 
edge that many forgings, now made by 
hand, which are impossible to make on 
a drop hammer, can, with a few inexpen- 
sive dies, be made on a hydraulic press 
with a rapidity and consequently with an 
economy that would startle them. 

The proper way to forcibly present evi 
proving the above statement is 
will 


dence for 
to furnish an example. Hence we 


assume that you have an order for 5000 


wheel hubs, to be made as shown by 
Fig. 1. The hubs are to be made of 
forged steel and finished all over. Now, 
what would you do? Would you turn 
them out of a solid bar 9% inches in 
diameter? No. Would you have them 


drop-forged? They would be able to drop 
the flange for you, but on account of the 
draft necessary in drop forging, exces- 
sive machining would be required, and 
you would either lose money or be under- 
bid by competitors. If you forged them 
under a steam hammer the same condition 
applies as for the drop hammer, except 
that the results are worse. 


Show your sketch to a person familiar 
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CROSS OF FORGING AFTER 
FIRST OPERATION 


FIG. 3 SECTION 


with hydraulic forging, and he will imme- 
diately tell you that he can forge the piece, 
hole included, leaving about % inch stock 
for finish. Below is a description of the 
method and dies he will use. 

First, he will figure the approximate 
weight of the piece as a rough forging, 
allowing whatever is required in the shop 
for machining. A piece of stock 3% inches 
in diameter is cut to a length so that the 
blank is slightly heavier than the rough 
forging. 

In Fig. 2 a cross-section is shown that 


shows the dies with the blank G in posi- 
tion, ready for the first operation in forg 
that all the 


are accomplished through the 


ing. You will understand 
operations 
pieces being heated to a good forging heat 
The should be of about 150 
capacity, with a quick stroke and a good 
sized pullback. 

The cross-section of the forging after 


press tons 
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the first operation is seen in Fig. 3. You 
will notice that the flange is complete. 


On the top is a small indentation made by 
the punch E This is to help 
guide the punch in the second operation 
as seen in Fig. 4. The die C 
die holder A, while the two half dies D 
and B are removed with each forging after 


tlanging 


stays in the 


it is punched. This is necessitated by the 


shoulder of tl 
in Fig. 5. In punching the forging is 
l lie C, then the half dies are 


snown, 


e complete forging as seen 


and the press 


l 
placed on top, as 
is operated 


small per torg 


r 

[he cost of labor is very 
ing, as a pressman and two helpers will 
100 finished forgings in Io 


when 


easily turn out 
The 


compared with 


hours, dies are very simple 


drop-forging dies, as they 
lathe 


expensive hand work 


can be finished on a and require 


little or n¢ 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Demagnetizing a Watch 


— 


| had my watch demagnetized recently 
which was, to me, both interést- 


[ had taken a new posi- 


Il a Way 


ing and novel 
tion and spent the first week in wandering 
through the shops getting familiar with 
before settling down to. routine 


After the first few days | was much 


things 
work 
annoyed to find that my watch had “gone 
did stop altogether, but 
went in fits and starts to suit itself, and 


wrong;”” it not 
as electric power was used throughout the 
two and two together and 
that I had 
close proximity 


works, I put 


came to the conclusion been 


getting into undesirably 
to some of the many motors or the gen 
erating station and so got my _ watch 
magnetized. 

It is rather an 


which I am rather proud on account of its 


expensive bauble, of 
accuracy in timekeeping and, as it is fitted 
with 
fly-back movements, it is undesirable to 
the the ordinary 


every 


repeating, center-seconds, stop and 


get it into hands of 


watchmaker. It is not watch re 
pairer who can put one of this type of 
watch together again after having taken 
it apart, without having a few pieces left 
over at the who can 
generally like to be well paid for doing it. 
I happened to mention my trouble to one 


finish, and those 


of the foremen at the works and, as | was 
a strange land, asked him 
the 


a stranger in 
reliable place in 
the demagnetizing 
could be accomplished. He did not know of 
any place, but said that if I cared to let him 
take the risk he 
cure. As it was 
than the 
I let him “have a go;” 


if. there was any 


neighborhood where 


“have a go at it” and 


would try and effect a 


worse useless in condition it 


was in this was 
how it was done 


aking a piece of soft string he passed 


it through the ring of the watch and 
doubling it, took the two ends of the 
string between the finger and thumb of 
one hand lle then twisted the watch 


around with the other hand until the 


had as many twists in it as was 


Then holding the string ver- 


string 
convenient 
tically so that the watch was suspended at 
about a yard from the magnet fields of a 
motor, it was allowed to revolve, by virtue 
twisted string, and at the same 
oscillated like 


ward and away from the motor, approach- 


of the 


time was a pendulum to- 


ing at the nearest point to within about 
three inches, but revolving all the time 
Chis operation was repeated twice or 
three times on each pole of the motor 


and the watch handed back to me as cured. 
Cured it certainly was, as it has gone ever 
since without any kind of adjustment, and 
it has kept time as accurately as ever it 
did, but whether it is demagnetized or not 
is quite another matter. 


Fiume, Hungary. MIMECHE. 





Face Plate Attachment for Accurate 
Tool Work 


\ description of this tool will, I think, 
be of interest to those who have accurate 


O ‘O} B 


‘holes 


IDEAS 


attachment when the sizes of the holes re- 
quired permit. 

A, Fig. 1, is the main plate of cast iron 
finished 54 thick, and attached by screws 
and dowels are the strips BB; these are 
dead square both with each other and the 
Through the plate are about 40 
arranged in staggered formation, 
and as near as can be conveniently, alter- 
nately plain and tapped, the plain holes to 
accommodate the pillar clamps or stops 
D, shown in detail in Fig. 2, and the % 


plate. 


tapped holes for the ordinary flat clamp 
Fig. 3. 


C, shown also in detail in The 


Oo ©) 





“~ 


\ 





4 


“ i? juni S ym 6 























Lathe Face Plate 





ad } 


oi™ / i) 
ro} CJF2 


+ 
32 


i “© oP, 
Si are 
! 





FIG. 4 
Sub Press Punch 
Blank to be Bored. 





FIG, 1 


ACE PLATI 


hole spacing to accomplish, as it is simple 
and cheap to make, and considering its 
size, takes care of a surprising range and 
variety of work 

It makes 
for locating the various holes and is used 
almost entirely on the lathe on such work 


S1Z¢ blocks or plugs 


use of 


as subpress and compound press tools and 
jigs; and on this work has given very sat- 


isfactory service. Its disadvantages are 
that it requires the work to have two 
square edges to locate from and is some- 


what slow; it can be used quite conveni- 


ently on the universal miller with vertical 


ATTACH MENT 
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FOR TOOL WORK 
mouths of the plain holes are rounded to 
allow the pillars D to push in readily. 

This combination of a large number of 
closely pitched plain and tapped holes 
allows the work to be shifted about on the 
plate and located by size blocks for the 
various hole centers, and yet not get be- 
yond the clamping range of the device. 
The pillar screws are slender and are used 
mainly for the purpose of keeping the 
work in contact with the size blocks; the 
clamping being done by the strap C, and 
one or more of these being used as the 
of the work permits. 


size 
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The operation of the tool needs little 
explanation. As before stated, two edges 
and a face are squared up on the work to 
be laid out, and the center of the hole 
furthermost from these edges is laid out 
with the hight 
on the plate 
direct contact with the locating strips, the 
plate is then shifted about on the lathe 
face plate until this center is shown to 
run true by means of the center indicator 


The piece is now put 
the 


gage. 


with finished edges in 


and then firmly clamped. 

All subsequent settings are made with 
size blocks of correct thickness interposed 
between the 
the clamps are adjusted to any holes that 
In Fig. 1, at F 
(detailed in 


faces and locating strips, and 
may be convenient will 
be seen the subpress block 
Fig. 4) in position for boring the last hole 
located by 0.835 and 0.325 size blocks 
E-E 

These size blocks can be made easily by 
cutting off 34-inch round cold-rolled steel 
thickness and 
grinding to size after case-hardening 
GeorcE FE. Gay 


a few thousandths over 


Manchester, England. 





Quick Change Gear Mechanism 


This feed-change gear box provides six 
changes as indicated in Fig. 1, which is 
a longitudinal section through the driving- 
shaft center, showing the interior mechan- 
ism. The principal feature in this device 
is the adoption of friction rings in place 
of keys to avoid jumping and quick start 
ing of gears while the change is taking 
place. 

In Fig. 2 will be noticed in cross-section 
three operating rods J, one for each pair 
of frictions, and Fig. 1 shows how these 
operating are slotted 
receive the connecting pin KA in 
knob A. These rods are held from turn 
ing in the gear case by collar 7, which has 


rods crosswise to 


nurled 
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pins inserted to follow the grooves in the 
rods, thus keeping the rods from revolv- 
ing with the driving shaft 

The nurled knob 4 is operated endwise 
by hand lever B, carried on a stud which 
has an eccentric end fitting the circumfer 
[he end view of the 
For the 


ential groove in 1. 
knob 4 shows the dial markings 
feed desired, A is turned until the required 
number comes to the top. 

\ spring pin L gives the handle a posi 
tive position for every rod, thus enabling 
the operator to set for the feed desired at 
a glance 

rhe 


shown clearly in Figs 


friction-opening mechanism its 


3 and 4. The pin 
C which is adapted to turn in its seat and 
friction-opening pin 


so act either 


G or H, has an eccentric extension which 


upon 


fits the slot in the sliding bushing D, Fig 
J This 


and 4, to 


I. operated by rods slot 1s 


elongated, as seen in Figs. 2 
allow for the travel of pin C. To operate 
the frictions the nurled handle A 
to the desired feed, and as indicated on 


“out.” 


turn 


the hand lever turn to “in” or 
Thus, if the hand lever B is set at 
the operation 


through face of 


“out,” 
Fig. 4, is in 
the angular 
with spreading pin H 


friction E, 
contact of 
pin ( 

The angular surface on pin C has relief 
at the the friction 
pins G and /H/, therefore leaving pin G 
idle 
This 
connection with any of the rods J 

It will be noticed also that knob 4 can- 
not turn from one rod J to engage another 
“out,” 


sides from opening 


when HT is engaged, or vice versa 


same operation may be repeated in 


while hand lever B is set at “in” or 
the reason being that pin AK in 4 is then 
not opposite the slots in either of the other 
rods 

The thrust of the operating rod / on 


bushing D which oscillates pin C is taken 





by bali bearings at either stroke of hand 
lever B The double ball-race collar M 
_ 
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FIG. 1 


CONSTRUCTION OF GEAR BOX 





as shown, with the bent inner 
rod J 


another 


is connected, 


end of operating Each feed is 


released before is thrown in, all 
the gears not in use running on the bush 
ings 


Springfield, Vt 


A Boring Head 


[he halftone shows the handiest boring 
head | 
Ball 


horizontal 


have yet seen. It is used in the 


W ork 5, 
machine 


Penn., on a 
The head A 
the bar, 


Engine Erie, 
boring 
is bored a snug sliding fit for 
which is turned a little larger at the place 
head seats than it is for the 


Che 


where the 


rest of its length bar is also 


pro- 











4 BORING HEAD 


vided with a cast-iron driver B, which is 
secured to it by pinning or otherwise. 
The head is 
locks on the driver by a species of 
bayonet lock. The of the 


keeps the head solid in its seat in 


also made of cast iron 
and 


pressure cut 


the 


driver. When the photograph was taken 
the head was slackened back so as to 
show the lock 

New York E. A. Dixie 
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*lan View of Frictions 


(py showing Spreading Pins 
{ 5 
whe i 
J £37, =A 
iy 
i< x; } | 
’ Af , } } 
° j 
— Ti 4 J 
A —— 








American Machinist, N.1 








708 


AMERICAN MACHINIST 





April 29, 1909. 


Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 


Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


Re-tiring Locomotive Wheels 


In taking off tires I have tried to heat 
a coke fire, and found that it 
move the 


them over 
took six or eight 
tire, even when wet clay was put all over 
the wheel center, to keep it cooler, but 
after a few attempts, I hit on the follow 
ing plan, which is much better, as nothing 
the is a mere 


strikers to 


is damaged, and cost 
detail. 

The wheel is put down on the molding- 
shop floor, and a bank of loam piled up 
around it, about 18 inches larger than the 
diameter of the tire, then after the dif- 
ferent molds were filled, the metal which 
was left in the ladle was run around the 
tire, which loosened it in a few minutes, 
and allowed the wheel center to be lifted 
out and the tire removed before the metal 
was quick set. 

I have found that if a flanging furnace 
is available, it is much quicker and 
cheaper than a gas ring. We have a tank 
ii the vard about 8 feet square and 5 
feet deep, nearly level with the ground 
Two bars are laid across the top and the 
tire heated in the furnace, which takes 
from 3 to § minutes, according to the size 
of the tire. The tire is conveyed from the 
furnace to the tank on an iron hand 
truck, placed on the bars, and the wheel 
center, which is already slung in a pair 
of chain blocks above the tank, dropped 
into the tire, which is cooled with a pail 
or two of water until it grips. As soon 
as the tire grips the wheel, they are both 
hauled up by the blocks, the bars re- 
moved from the tep of the tank, and the 
wheel and tire lowered into the water, 
which cools it much quicker than pails 
of water being thrown on 

I think our method compares very fa\ 
orably with “Nemo’s,” as there is no cost 
for gas, and another thing, I have had re- 
peatedly as many as three wheels tired 
per hour, by two men and one lad, which 
makes 27 per day of nine hours, against 
same time. 

I might say that the 
lighted specially for putting tires on; it is 
for flanging boiler plates 
are put into the furnace, in 


his six in the 


furnace is not 


used all day 


and the tires 
between the boiler plates being operated 
on in the flanging press 


\nother good tip is to use the flanging 


furnace for case-hardening, as it has to 


be kept lighted all night in any case, so 


as to be ready for the men in the morn 


ing, therefore, the case-hardening costs 


nothing for fuel, which is a verv consid 


PAY 


erable item on the cost sheet at the 
year end. 
Leeds. 5. 2s. 





Drafting Table Light 


The line cuts show a method of lighting 
the drawing board, which, while probably 
no better than the one shown by C. J. 
Mitchell on page 420, is easier made, and 
has proved itself to be all that can be 
desired for light. My table top is placed 
against the wall with a window directly in 
front. Fig. 1 shows a plan view, while 
Fig. 2 is an elevation. A is a rod made 
from %-inch round steel, about 40 inches 
long with 5 inches at one end bent at an 
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DRAFTING-TABLE LIGHT 

angle of 90 degrees, as shown. B is a 
bracket made from 144x%-inch flat steel, 
which is screwed to the window frame 
about two feet above the table top. Rod 
A is inserted in the bracket and the light, 
which hangs directly over the center of 
the table and is suspended from the ceil- 
ing, is hung on the rod by means of a 
piece of wire bent to an S-hook. The 
wire can be slipped through the light cord 
at any point as the cord is double and 
This provides for up-and-down 
The rod can be swung to 
any position and the light can 
be pushed to any point on the rod which 
lows placing the light at any point over 
the table. When not in use, the light is 


twisted 
djustments 
desired 


POR THESE 


ALSO 


pushed along the rod to the wall and the 
rod swung over against the wall, which 
places it out of the way. 


Moline, Illinois. : a oe 





Stamping Titles on Tracings 


On page 363 mention is made of the dif- 
ficulty in getting perfectly opaque letters 
when rubber stamps are used with the 
usual black pads. This trouble is often 
overcome by dusting a little bronze pow- 
der on the newly stamped title. This, 
howeve;, involves loss in time waiting for 
the ink to dry before dusting off the sur- 
plus powder, and involves careful handling 
in the meantime. 

A very rapid and convenient method in 
use in one shop which uses a great many 
detail drawings is to have the printer print 
the standard title including the firm name, 
place for date, check, approval, file num- 
ber, etc., on small oblong pieces of tracing 
cloth cut from scraps, several hundred 
being printed at a time. A space is left 
for the title which is filled in with ordinary 
free-hand lettering. A touch of mucilage 
applied to each corner serves to attach the 
title to the tracing. Of course, in the case 
of prints that are not over printed the 
oblong space for the title is of a slightly 
lighter shade than the rest of the print, 
since a double thickness of cloth is printed 
through, but this difference is not objec- 
tionable, especially in view of the sharp- 
ness of the printed titles. Some of the in- 
dividual draftsmen prefer to attach the 
printed title to the back of the tracing, 
filling in the title proper with date, file 
number, subject, etc., on the face. This 
insures the tracing carrying its own iden- 
tity should the title ever become detached 

A modification of this plan is worth 
considering, although it was tried before 
adopting the method above described. It 
consisted in using one carefully hand-let- 
tered title only for making all prints. It 
was printed on a piece of tracing cloth of 
such size as to include the border of the 
regular tracings, and the individual file 
number, subject, etc., was merely lettered 
in the right place free-hand. For the pur- 
pose of readily locating the position for 
these figures each draftsman had a blue- 
print of the title which he slipped under 
the corner of the tracing before filling in 
The title tracing was attached permanently 
to the corner of the printing-frame glass 
and it only remained for the blueprint boy 
to always spot tracings by merely placing 
them in the corner, the edges against the 
sides of the blueprint frame, so as to bring 
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the details of the title to exactly the right 
place. This method, of course, cannot 
readily be used where electric blueprinting 
machines are in use, but it is well worth 
while in an office using flat frames for 
solar printing, and where the number of 
tracings made is small, or where the objec- 
tions of someone who watches the small 
outside bills closer than the pay-rolls 
would prohibit having a number of separ- 
ate titles printed. 

Kellarville, Ills. E. W. FIsKE. 

The use of rubber stamps described on 
page 363 brought to my mind a method I 
used for numbering 
drawings. 

We ‘used large type, printed them with 
rubber stamps and regular pad ink. Be- 
fore it was dry we touched the print with 
a drawing pen filled with regular black 
drawing ink, which flowed all over the 
wet characters. This was 
the pad ink would not print out well on 
the blueprint. 

When the titles border are 
put on the tracing cloth, I think the best 
scheme is to print them on the dull side, 
which not only keeps the tracing straight, 
but-as we use the glossy side for draw- 
ing, I find it useful as it is sometimes 
necessary to change the title, which can 
easily be done without disturbing the 
printing. Of course, this means that the 
printer has to use left-hand type. 

Dayton, Ohio. CINCINNATUS. 


several years ago 


done because 


and lines 





Coaster Trucks, a Dangerous 
Practice 





Under the heading, “Coaster Trucks in 
the Shop,” on page 448, I notice your 
correspondent seems to advocate the 
practice of the errand boys riding on the 
low truck, while they push it along with 
their leg. He writes, “rapid 
made. Here is just the danger; 
often makes 


time” is 
the boy 
such rapid time that when 
his pathway intersects with any of the 
passageways about the factory there is 
great danger of a collision with persons 
walking about the factory. I have seen 
many hair-breadth escapes from a serious 
injury to such persons. Often the foot 
passenger is walking rapidly, his mind in- 
tent on other matters than looking out 
for errand boys with trucks and at the 
intersection with another passagéway he 
suddenly comes upon the coming 
along at a rapid pace with his truck. The 
boy does not notice or perhaps cannot 
see the foot passenger coming from an- 
other direction, and he is going so rapidly 
that he cannot stop in time to avoid a 
The only thing that saves the 
foot passenger from injury is his ability 
to side step quickly. 

Many factories will not allow this prac- 
tice and it seems to me to be too danger- 
ous to be publicly advocated. 

Beverly, Mass 


boy 


collision. 


W. S. B. 
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Accuracy—A Comparative Term 





On page 140, “Accuracy—A Compara- 
tive Term,” by Entropy, hits off a ques- 
tion that has often caused me, and no 
doubt plenty of others, some quiet amuse- 
ment. Practical accuracy, I take it, is the 
knowledge of working to such limits as 
are justified by the function that the 
article being manufactured has to per- 
form. I have often noticed the differ- 
ences among men in using sensitive ac- 
curate tools, especially the vernier and 
many men 
micrometer alike? Some are very heavy 
handed and use it like a spanner, others 
the ratchet feel with; for 
I have any other mi- 
crometers than my own; I make a point 
of never lending them to any one, as I 
set them by standards to “my feel” and 
recommend others to do the same. 


micrometer. How use a 


use stop to 


years never used 
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zation in some parts of their ponderous 
systems. 


London, England. N. H. Homer. 





A Safe Finger Guard for Power 


Presses 





I was interested in A. Henry Matson’s 
sketch and explanation of a “Safety Trip 
for a Punch Press,” on page 190, but 
what an affliction to impose upon an op 
I claim for the guard shown here 
with speed and 


erator 
with, safety combined 
adaptability 

This guard is so constructed as to bring 
a shield right across the front of the press 
tool before the punch descends, therefore 
front of the 
be in 


as it punch, 
should the 
way it will push them out of danger be 
fore the punch is low enough to catch 


operates in 


the operator’s fingers 


his hand 
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\ GUARD FOR A 


As Entropy says: In the small shop the 
workman has a greater knowledge of the 
part his work has in the building up or 
making of the finished article, and has, 
therefore, a clear insight regarding sizes 
which are of importance and thosé which 
are not. In the large firms, that are run 
on the uptodate method, the workman has 
generally no knowledge of the finished 
tool or machine, only working to blue- 
print, tracing or sketch of the part that 
concerns him and on which the sizes are 
very often written alike. No distinction 
is shown as to parts where 0.0005-inch 
limit is absolutely essential, and to others 
that fit the air. As a consequence, the 
small shop has less scrap and less wasted 
time than the larger one; if it were not 
so no small concern could exist, for al- 
though the large organizations are run in 
uptodate ways, it is sad to think of the 
great wastage through this same organi- 
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PUNCH PRESS 


This guard is made up with a cast-iron 
bracket cored out to 
flat iron for a slide, and fixed to the table 
of the 
slots 
bracket for adjusting the positior 


receive a piece of 


screws, 
the 


by two 3-1nch set 


the t 


press 


being cored in ase of 


Chere 
which 


is also a cranked cast-iron lever 


operates the slide. This is connected to 
the bracket and slide by shoulder screws, 
the lever being slotted to allow for the 
travel of the slide as shown. A piece of 
¥g-inch round steel is screwed into the 


bottom end of the lever with a small hole 


in the end into which is inserted an 
S-hook to carry a small chain leading 
down to the pedal of the press. I find it 
necessary to have right and left finger 


guards, as some jobs require a guard on 
the left-hand side and others the 
right-hand side, so by drilling a hole on 
each side of pedal it is easily changed 
from right to left. A is a cast-iron 


on 
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bracket; B is a mild-steel slide; C is the 
crank arm; D is a _ cast-iron balance 


weight to bring the slide back directly 
the operator releases the pedal for the 
next movement. Should the operator keep 
his foot on the pedal and the press con- 
tinue running, he cannot easily get his 
finger into danger because the shield will 
remain in front of the die, thereby com- 
pelling him to release the pedal for every 
It is common and dangerous 
when on 


operation. 
practice for expert 
piece work to try and catch every stroke 
of the ¥%-inch 
round iron screwed into the crank arm in 


operators 


press. E is a piece of 
which is inserted the S-hook for connect- 
the the most 
convenient connection as you can take up 


ing chain. I find a chain 
or let out a link, according to the travel 
the slide. F is the shield 


made from a piece of ordinary 3-inch belt 


required by 
leather and tixed to slide by two 3/16-inch 
screws 

Jonn L. HAMILTON. 


Edinburgh, Scotland. 


Unproductive Time 


I was interested in the editorial o1 
“Unproductive Time,” page 152. A re 
minder 1s always helpful, and the first 
questions that present themselves when 
figuring out the cost or time of a job ar 
How and where is the job to be done. 
what tackle is there suitable and how long 


will it take up, etc.? Such questions 


to rig 


can he answered mentally or after investi 
gation 

The question of cutting speed usually 
requires very little consideration for ther« 


are ample data for speeds and feeds for 
the various metals and operations. Be 
sides a man who has to do this figuring 
out soon collects his own data, based, not 
on what the book says, but upon what can 
be actually accomplished in his own shop 
The careful investigation of the unproduc 
tive parts of the 
most time and to my mind is the only way 
of arriving at even an approximate result, 
for the consideration of cutting speeds un 
less accompanied by the result of a careful 
consideration of the unproductive opera 
tions, will not he very reliable. On some 
of the more complicated jobs it is neces 
sary to make an allowance for eventual 
are only theoret 


that 


ties, for our conclusions 


ical and based on the assumption 


everything will go right, whereas in prac 


tice usually something unforeseen crops up, 
no matter how careful our investigations 
have been. This, too, is in addition to de 


lavs caused by defective material or break 
downs, ete. Sometimes when machining. 
sav. a casting, the machining time of 
which has been carefully considered, 


some part may be found to be chilled or to 
have a hard place in it, or, again, it may bi 


distorted, either of which may cause extra 


time to be spent in machining or setting 


operations takes up the’ 
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and in the case of a piece-work price hav- 
ing been fixed an extra allowance will 
have to be made in addition to the extra 
already allowed for eventualities included 
in the original price. When noting the 
discrepancy between the time per piece 
and the number per day this and other 
causes of delay must be taken into con 
sideration. 
Sheffield, Eng. 


Mark DALE 





A 16-inch Lathe of 1876 


Dixie’s descriptions of old tools set me 
to looking through my older catalogs and 
photographs with the result of unearthing 
a catalog published in 1876 by Ferris & 
Miles, of Philadelphia. Your older 
readers will recognize this firm as ulti- 
mately consolidated with William B. Be- 
ment & Son Bement, Miles & Com- 


into 
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today with a neat looking cover over the 
gears and a well made half-tone cut used 
to advertise it, I doubt very much if any- 
one would accuse the builders of being 
old fashioned, which only goes to show 
that history repeats itself or else that some 
things are born prematurely. 
Worcester, Mass. E. H. Fisu. 





An Anti-Chattering Device 


In answer to Cadillac, who comments on 
page 451 in regard to my anti-chattering 
device, I wish to say that working along 
the line of his hypothesis may be all right 
when one has the time to determine the 
source of the trouble; but in my experi- 
ence I have found that no hard-and-fast 
1ule applies. P 

At the time I devised the arrangement 
I described at page 968, Vol. 31, Part 2, 




















10-INCH SWING LATHE 


pany, now one of the parts of the Niles- 
Bement-Pond Company. 
cut of the 


which 


In this catalog 
lathe 
favorably 


was a 


16-inch shown herewith, 


with present-day 
than 
that 


The proportions, as can 


compares 
can be 
has 


practice and is more 


said of some of those Dixie 
brought to light. 
be judged from the swing given and the 
width of belt stated to be 2! 
essentially The 

gear device is rather awkward in appear- 


ance, but it has merit in its simplicity that 


inches, are 


modern. quick-change 


can well be studied. The device for cut 


ting left-hand threads is not shown, but | 


am told that provision was made by sub- 
stituting two smaller idler gears for the 
one shown. The feed was _ splined 


screw with reverse in the apron controlled 
by the handle the 
wheel. Both cross and longitudinal feeds 


shown below hand 
were thrown in by friction clutches 

The cross slide shown is peculiar in that 
the screw travels with the slide the same as 
that of the compound rest. This was one 
of the features of all their lathes at that 


time. If this lathe was to be brought out 
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WITH PATENTED SCREW CUTTING ATTACH MENT 


me of the men had been trying to make 
good job on a shaft 1% inches diam- 
about 6 feet long, in a lathe at least 
had received about 
every imaginable kind of abuse. It was 
had tried about 
imagination or in- 


eter, 
25 years old, which 
hurry-up job and we 
that 
ccnuity could suggest; varying feeds and 
speeds, and the old kink of making the 
point of the cutting tool the width of the 
feed but to no purpose, and while using 
We not only got heavy 
chatter marks but managed to get more or 
less taper on the work the device 
mentioned was applied, when our trouble 
I have not applied any theory, but 


everything our 


two back rests. 


until 


ceased 
sufficed. 

doubt if 
amount was added to the power consump- 


the fact 
I greatly any appreciable 

tion, though I am open to conviction. 

different 


I have overcome the trouble in 


I could mention many ways 
in which 

many different cases, but no particular 
one will fit the 
scheme | the 
best I have found 


Mass. 


every case as well as 


described: or rather, it is 


Lowell, Wa. B. HILiiarp 
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Crowning Pulleys on Engine Lathes 


Regarding the article on page 393, by 
E. W. Harris, on pulley crowning on en- 
gine lathes, and also the editorial com- 
ment on how the pulleys are turned and 
crowned in the United 
States; the two halftones herewith show 
the methods used by the Lodge & Shipley 
Machine Company in 
with the equipment 
supplied with their lathes. 

Fig. 1 shows a Lodge & Shipley lathe 
arranged for doing this work. Fitted to 
the face plate of the lathe is a compensat- 
ing driver a, on which the 
jaws b, which drive the pulleys by the 
arms. At the center of this driver, and 


quantities in 


Tool connection 


which is regularly 


are driving 
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On pulleys 12 inches in diameter by 
120 in 10 


hours when done in this manner, and we 


34-inch face, we can turn out 
do not know of any special pulley-turning 
much work. 
J. W. Carre 
The Lodge & Shipley Company, 
Cincinnati, Ohio 


tool which will do as 





Construction of Boring Bars and 


Micrometers 
In a recent issue of the AMERICAN MA 
CHINIST I notice a number of tools of Mr 


‘] ool 


features of 


Bocorcelski, of the Baush Machine 


and as the main 
“the 


internal spindle, 


Company, 


these tools are use ot a stationary 


screw with an which i 

















having a bearing in the spindle is the 


arbor c, on which the pulleys are placed 


| 
(after having been bored and the hubs 


faced), and tightened in place by nurled 
rhe 


female bea 


fits in a 


the tai! 


end of the arbor <¢ 


attached to 


nut d 
ring ¢ 


spindle which is brought into place after 


clamping the pulleys on the arbor. At the 
back of the lathe is the forming attach 
ment f which is the proper arc for the 


crown, being made either circular or with 


straight lines at the proper angle. Two 
pulleys are crowned at one time by having 
the tool block g on the compound rest ar 
which will not only 
but 


There are two sets 


ranged for two tools, 
turn and crown the pulleys, face and 


af 
dis© 


round the edges 
of tools G and H. 
a coarse feed once across the face of th: 


pulley. It is 


G is for roughing at 


and re 


for finis] 


quickly removed 
block H 


arrangement is 


placed bv the tool 
The 
in turning and crowning cone pulleys as 
the 
tools are 


ing 


same carried ut 


is shown by fixture Fig. 2, wher 


three in place for crowning a 


three-step cone pulley 


rwo 


PULLEYS AT ONCE 
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moved by a cross-bar or pin acted on by a 
groove inside the nut,” I would like to in- 
that 


and 


features were ap 
the “Nelson” hol 


low boring bars, on which I applied for a 


form these 


plied to 


you 
used in 
patent nearly four years ago. These bars 
were described and advertised at the time 
Chi 
seriously of 


and were sold quite extensively in 


cago \s I am _ thinking 


again commencing to manufacture these 


tools, I make these statements to show my 
priority of invention 


\. NELSON 
Nelson Tool 


(;sE0 


Formerly of ‘The Grant 


Chicago 11] 


the 
Company 


Machine vs. Hand Work on Steel 


Stamps 
On page 417 Mr. Coppack questions the 
uperiority of hand work in making steel 
tamp It is a recognized fact that in all 
the ditions can be met tha 
Kk york 1 lw super! i wel 
Ss ( ical 1d wort Du 
ypli eel T 1 tT) < ; ; SEE 
i ( sat Ww ] ( 1 ( dit 
nel steel ) 1! I | Ss ee] 
Het ( ca that 
! ct Q 
rst, an 
! ( ) I ist le ‘ 
every f such lett ; 
7 _ ‘ 9 
lette . ize 
1 { t tl cutte 
| ! Would s 
itt a up l steel 
Reg £ tne I making steel 
stamps this class of work will 
silv t st e da 12 sets f 2 
ires (size I/If I r tour sets f 
letters ¢ plete ludin det Y ] 














, 
‘RPP tpn, 
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tempering. I have often made a set of 
figures in one hour and it has been done 
in less than one-half hour. Hand-cut steel 
figures can be bought as low as 45 cents 
per set, but the best cost in the market 
about $1.25, and this is the grade of work 
to which my article on steel stamps re- 
ferred. 

I have been greatly interested in at- 
tempts at producing a machine to do this 
work, and if a machine can be built to do 
the work as good and as cheaply as by 
hand it will find a ready market. While 
1 doubt that this can be done, I’m from 
Missouri, and if Mr. Coppack can favor 
us with a description and illustration of 
the machine in his town it will be greatly 
appreciated not only by the writer, but 
by the mechanical public in general. 

E. P. Noyes. 


3oston, Mass. 





A Piston Ring Jig 


On page 73 I notice a jig for grinding 
and turning piston rings’ for internal-com- 
bustion engines, described by Mr. Lovejoy. 
lL regret to throw cold water on this jig, 
but having been up against the same thing 
myself, I found that a reasonably tight 
ring could not be produced in the manner 


described. I will attempt to illustrate the 
fixture made to produce a satisfactory 
job. 


After the rings have been rough turned 
and bored they are parted off and faced 
on the expanding mandrel, Fig. 1, both 
faces being operated on at once by the 
special design of revolving tool head, Fig. 
2, containing 3 sets of cutters, and used in 
the ordinary engine lathe. It is so con- 
structed that by turning the tool head 
through an angle of 120 degrees a fresh 
pair of cutters is presented to the work, 


AMERICAN MACHINIST 


taking three cuts in all to finish. As no 
shifting of the slide rest to put on the 
cuts is required, perfect interchangeability 
is easily maintained. 

Now, if a piece is cut out of such a ring 
and the ends brought together its natural 
shape will be more or less elliptical. Fig. 
3 is traced off a 5-inch ring after cutting 
out % inch, and shows a variation of % 
inch from circular. By inserting this in 
a stiff collar as described by Mr. Lovejoy 
the trouble begins. An unequal strain is 
set up in the rings which, when turned, 
will prevent them setting up an even pres- 
sure on the cylinder walls. 

To produce a perfectly tight ring it is 
essential that an equal outward pressure 
be offered to the cylinder walls. The 
method of obtaining this is to insert all 
the rings, after splitting, with the cuts par- 
allel in a flexible ring, made by boring and 
turning a weldless steel tube to about 1/64 
inch thickness. The lugs are made separ- 
ately, screwed together and brazed on, 
after which the tube is split, thus main- 
taining its original size. 

This tube, containing twenty-four 
inch rings is now slipped into the register- 
plate, Fig. 4, the yoke put on and nuts 
tightened. They are then bored to fin- 
ished size, after which they are removed, 
slipped on the turning mandrel, Fig. 5, 
and the end plate and clamping nut pulled 
up tight. The flexible ring can now be 
removed by loosening its small clamping 
screws and the rings turned to within 
0.010 of finished size. 

Before releasing, a second flexible ring 
is pushed over and the end clamping nut 
released and retightened. This is done to 
remove any strains that may be left in the 
rings after removing so much stock at 
one operation. The clamping nut is again 
retightened, the flexible ring removed and 
the rings ground to finished size. 


4 
\4- 









































ons CAP rhe ore zak 
FIG. 5 
Mandrel for 4° Rings 
iy i. 
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FIG. 3 


§ Rough Ring in Flexible Tube 





FIG. 4 


Reg ster Plate 





FIG. 6 
4°, Ring, open 
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The second flexible ring need not be 
split and no difficulty will be experienced 
in removing this if four small lugs are 
brazed on outside to catch hold of. The 
nearly approach circularity 
when restrained. Fig. 6 is traced off a 
finished 33% ring open. It will be 
noticed the variation from the circle traced 
outside. By this system a perfectly tight 
ring can be produced which will wear no 
unevenness in the cylinder bore. 

Birmingham, England. T. THOMAS. 


rings very 





Quick Japanning 

In answer to W. B., Preston, Eng., I 
would say that he might use drop black 
ground in Japan if his pieces are to be 
black or any other color. If one side only 
is to be japanned he can use a brush, if 
both sides, make a vat and use a frame 
with wire braces set at an angle of 60 
degrees, as it requires only a short time 
to set the color, he will find this much 
quicker than baking. 

If not glossy enough with one dip he 
can use an air-drying varnish as a second. 
I have used this on jobs that had to be 
A-1 and in a hurry, and have always had 
good results. 


Erie, Penn. Bert SMITH. 





Thread Cutting with a Forming 
Cutter 


We are informed by the Newton Ma- 
chine Tool Works, Philadelphia, Penn., 
that they have been using the thread-cut- 
ting device shown herewith for a number 
of vears, antedating the French machine 
recently illustrated, and that their French 
patent lapsed from their inability to manu- 











METHOD OF THREAD CUTTING 


facture in France within the specified 
time. This is an attachment to the car- 
riage of a lathe and is used in cutting 
feed and other long screws. 

















April 29, 1909 


AMERICAN MACHINIST 


Issued Weekly by the 
Hill Publishing Company 
Rospert McKean, Sec’y. 


New York. 


Joun A. Hitt, Pres. and Treas 


505 Pearl Street, 


Correspondence on mechanical subjects solicit- 
ed and paid for. Name and address must always 
be given—not necessarily for publication, 

Subscribers can have address changed at will. 
Give old and new addresses. 

Subscription price $4 per year, postage prepaid, 
to any post office in United States, United States 
possessions and Mexico, $5.50 to Canada. $7 in ali 
foreign countries except Europe and British pos- 
sessions in Eastern Hemisphere, 

Hill Publishing Co., Ltd., 6 Bouverie St., London, 
E. C., will serve all subseriptions for Europe and 

Eastern Hemisphere 
England, For all other 


Shillings 


British possessions in 
Price 30 Shillings for 
countries in Eastern Hemisphere, 35 


Bntere’ at New York Post Office as mail matter 
of the second class. 
Cable Address, ‘‘ MACHINIST," N. Y. 


Business Telegraph Code, 








CIRCULATION STATEMENT 


During 1908 we printed and_ circulated 
1,205,750 copies of the AMERICAN MACHINIST. 


Our circulation for March, 1909, was 
(weekly, monthly and European) 91,250. 
eee Beane 34,750 
April 8 ; 19,250 
April 15 ne -- 19,250 
OS a ee 19,250 
April 29.. 19.250 


This paper reaches 34,750 separate readers 
each month and 19,250 each week 

None sent free regularly, no 
news companies, no back numbers 
ere live, net circulation 


returns from 
Figures 








Contents PaGE 


Automatic Manufacture of Steel 

ee ee 
Erection Drawings for Machine Tools... 685 
Some Facts About Oxy-Acetylene Welding 686 


Same 


rhe 


Milling Differnt Curves with the 
Ce canekeeeexdnan eae 687 
Magnetic Separators for Various Uses. 688 
The Running Balance and How It Is 
wh ate eae 692 


Furnaces for and Methods of Hardening 694 


Horatio Allen and the Novelty Works... 698 
Special French Lathes for Bar Work... 700 
Milling Small Parts with Special Cutters 
and Fixtures.. aren ald So cereal 703 
A New Adjustable Facing Tool. . 704 
Hydraulic Forging.... ele wie aad ahece ee ace 705 
Practical Letters From Our Readers: 


Demagnetizing a Watch.... Face 
Plate Attachment for Accurate Work 
...-Quick Change Gear Mechanism 
»wovdh eeteee Beee...... . 706-707 
Previous Question 

Wheels. . 


Discussion of 


Retiring Locomotive 


Drafting Table Light Stamping 
Titles on Tracings....Coaster 
Trucks. ...Accuracy....A Compara- 
tive Term....A Safe Finger Guard 
for Power Presses . Unproductive 
Time....An 1876 Lathe....Anti 
Chattering Device Crowning Pul 
leys on Engine’ Lathe. Boring 
Bars and Micrometers . Piston 
Ring Jig....Thread Cutting with a 
Forming Cutter.... ae 708-712 
The Largest Small Advertisement in the 
ee seaee ; “ “a . 713 
Optimism of the National Metal Trades 
Association i. wa i ae 
New Tools and Machine Shop Appliances 715 


AMERICAN MACHINIST 


The Largest Small Advertisement 
in the World 


With this issue of the AMERICAN Ma- 
CHINIST begins a five-year order for six- 
teen pages of advertising weekly for one 
concern—the Niles-Bement-Pond Com- 
pany. 

So far as we can find, this is the most 
space ever ordered for so long a time in 
any periodical, much less a technical one. 

But this is a moderate, small, 
advertisement for so big a concern. There 
are plenty of larger advertisers in the 
paper. 

Advertising is for the purpose of ex- 
ploiting the products the advertiser has 
for sale, and should be proportioned in 
size and cost to his output 

This great concern is the largest maker 
of machine tools on earth, and the pro 
duct of its shops is so large, and the 
a week 


even a 


variety so great, that 20 
would not advertise them as well as many 
machine-tool makers of a single line are 


pages 


now advertised in this paper. 

We believe that this concern is the best 
example of the large corporation in busi- 
ness without a tendency to become a trust, 
to monopolize, to crowd the mourners 

They expect, and do get, advantages of 
volume of business and are entitled to it, 
but we have never heard of their attempt 
ing to use their size and strength to play 
the hog. 

They go after the business as any live 
firm does—aggressively; they are in com 
petition; they advertise and hustle and 
hunt trade, like the rest of us 

We are somewhat gratified to have the 
distinction of publishing the largest adver 
tisement for the most times, but bless you, 
there are hundreds of general advertisers 
who spend twice this money in half this 
time in their advertisements. 

For the past the Niles 
Bement-Pond Company has had six pages 
per week in this paper—now it takes six 
testimonial as 


five years 


teen—which is as good a 


we want 





The Optimism of the National 
MetalT rades Association 


It is extremely gratifying to all who 
realize that true industrial peace must 
come from satisfaction on both sides, and 


that the attitude of victor and vanquished 
is never conducive to lasting harmony, to 
note the 
fairness that pervaded the annual meet- 
ing of the National Metal Trades Associa- 
for 
purpose it has outgrown or added to its 


general tone of optimism and 


tion. Organized a purely defensive 
scope until its mission seems destined to 
be much larger, broader and better than 
its founders dreamed: to become a force 
for improvement in many industrial con- 
ditions. 
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The makers of the program were broad- 
minded enough to include two papers on 
profit-sharing, to have the president of a 
labor organization address them and to 
listen to the suggestions of an expert on 
liability law even though he advocated 
changes which will add the accidents of a 
business to its liabilities or fixed charges. 
All these men had a message, more or less 
palatable, according to individual tastes, 
and their presence indicated a breadth of 
view that would have been hard to find a 
few years ago. 

The committee appointed to study into 
the apprenticeship question are all earnest 
seekers after the best for all concerned 
and have had considerable 
along this particular line. Starting with 
the acknowledged necessity of paying a 
boy enough to live on without his parents’ 
support and realizing the advantages to 
all concerned of teaching him all that his 
branch of the business requires, this move- 
for 


experience 


ment promises improved conditions 
boys in many shops and better trained 
Those who know 
realize 


workmen as a result 
the men who 
that it means much for the boys who will 
be affected to have the question treated 
with the broadness and fairness that is 


sure to be the case, and more than that, 


have been selected 


with the personal sympathy, which means 
more than can well be expressed. 

While profit-sharing, as set forth in the 
two papers presented, did not meet with 
general approval, there was a_ decided 
trend toward a broader treatment of the 
question of premiums or bonuses and of 
the piece-work plan. While it is pretts 
generally agreed that the majority of men 
prefer to have their share of the profits or 
earnings in the form of wages each week 
or month, it is probable that this feeling 
comes' largely from a suspicion, founded 
on an ignorance of the business end of 
manufacturing, that the reports do not 
tell the whole story. We are all more or 
less suspicious and when this is backed 
by ignorance it is difficult to deal with. 

For this reason, of the manu- 
facturers advocated less of the “none of 

attitude and a_ greater 
the fact that all 
make the business 
of the true condi 


several 
your business” 
recognition of were, or 
should be working to 
a success. Ignorance 
tion often leads to disruption and none 
will deny that great ignorance exists. The 
workman knows practically notl 
and of the 


means of know 


average 


the vicissitudes trials 


business end and has no 
Even then he may 


ing of 


ing unless he is told 


be suspicious, just as we are apt to be 


suspicious of anything we do not under 
To one who only has to do with 


irticle, the selling end is 


stand 
the making of an 


a mystery and there is little wonder that 


all over the cost for the material and 
labor seems to be profit 
If a better idea of the true condition 


- . 
can. be carefully and honestly shown, even 


at the cost of breaking down some of the 
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reserve between the shop and the office, 
there is sure to be less unreasonableness 
in the demands made. Such an under- 
standing would prevent many of the con- 
flicts with their losses and aftermath of 
bitter feelings and would lead to an under- 
standing which would make possible all 
necessary changes in hours, in wages, or 
in shop conditions in such a gradual man- 
ner as to work the least disturbance to 
business 

With such a spirit of mutual helpful- 
ness, with the expressed desire to inaug- 
urate better conditions for the training of 
apprentices, and with an open mind on the 
affecting the re- 
un- 


question of legislation 


muneration of employees who are 
fortunate enough to be injured in service, 
the members of this association are in a 
position to command the attention and 
respect of all the 
betterment of shop conditions the 
general welfare of the manufacturing in- 


dustries of the country. 


who are interested in 


and 





Patent Retaliation Abandoned 


We are informed that, as reported to 
the Senate, the patent retaliation rider of 
the Payne tariff bill is omitted. Of course 
it may be replaced when the conference 
between the Senate and House committees 
takes place, but the present indications are 
that the provision will not be a part of the 
tariff law as finally passed. 





New Publications 


HANDBOOK OF SMALL TOOLS AND TREATISE 
By Erik 


ON SCREW-THREAD SYSTEMS 


Oberg. 517, 5x8 pp.; numerous illus- 
trations and tables. John Wiley & 
Sons, publishers, New York City. 


Price, $3. 

This book, by one of the associate edi- 
tors of Machinery, is intended as a treat- 
ise on the design and construction of 
small tools such as taps, dies, milling cut- 
ters, reamers, etc., and the material con- 
tained in its 500 and more pages should 
be of value to toolmakers, draftsmen, 
foremen and others requiring specific in- 
formation on the small-tool subject. The 
book is of a practical nature, and while 
formulas and deductions of formulas are 
included, not interested in 
the use of formulas can refer directly to 
the tables where the results sought for 
will be obtained without calculation. The 
author has prepared this matter after an 
small 


freely those 


extended practical experience on 


tool work, and a great deal of the ma- 
terial he states has already appeared 
under his name in the columns of Ma- 


chinery. The chapters describe in detail 
the different screw-thread systems; 
methods of cutting and measuring 
threads; types of threading tools, taps, 


dies and hobs; milling cutters of all kinds: 
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reamers, drills, counterbores, hollow mills, 
lathe arbors. Tables are included, giving 
complete dimensions of these different 
classes of tools, proportions of standard 
threads, tapers, etc., and comprehensive 
definitions of the tools themselves are 
presented, along with practical points re- 
lating to their construction and use. The 
chapter on thread cutting describes dif- 
fcrent methods of doing the work, shows 
how the lathe change gears are deter- 
mined for various threads, and explains 
the use of the thread micrometer, the ball 
point micrometer, the wire system for 
measuring thread diameters, the neces- 
tables, of being included. 
Various forms of threading tools, with 
the methods and devices used in finishing 
are taken up in the 
chapter following. The chapters on taps 
and dies alone occupy, approximately, 175 
pages, which are well illustrated and re- 
plete with tables and diagrams. Another 
important section which may be men- 
tioned here is that devoted to milling cut- 
ters and forming tools, in which are con- 
sidered conditions relating to the design 
and application of such tools, with in- 
formation on making, grinding and op- 
erating. The book has a complete table 
of contents and is well indexed. 


sary course, 


and testing them, 


INGENIEURS TASCHENBUCH, HERAUS- 
GEGEBEN vOM AKADEMISCHEN VEREIN 
Hutte. 20th Edition; two volumes, 
cloth, 981 and 999 4%4x7%-inch pages, 
respectively, with over 1600 illustra- 
tions, Berlin, 1908. Price (two vol- 
umes), 12 marks in linen binding, or 
14 marks in leather binding. 


Des 


This well known German engineering 
handbook reviewed on page 757, 
Volume 28, Part 1, at the time of the ap- 
the nineteenth edition, thus 
an extended review is not called for now. 
The innovation in this twentieth edition is 
the expansion into three volumes of which 
the first two are before us, while the third 
is promised for the latter part of the year. 
As now divided, Volume I deals with ma- 
chine building, Volume II with shipbuild- 
ing, and Volume III is to treat of con- 
struction work. The price of all three 
volumes is to be 17 marks in linen binding 
and 20 marks in leather binding. The 
third volume is to be sold only to pur- 


was 


pearance of 


chasers of the other two 





The Rochester Factory Schools 


We learn from a circular issued by 
Arthur D. Dean, chief of the division of 
the New York State 
I“ducational Department that the city of 
Rochester is the first city of the State 
to avail itself of the recent law providing 
for the establishment and maintenance of 
trade schools 


One of the public-school buildings of 


trade schools of 
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the city has been assigned for the purpose 
and classes in advanced and elementary 
wood-working and advanced and ele- 
mentary mechanical and electrical work 
have been organized with an enrollment 
of 100 boys. A course of study in book 
work has been laid out, having a close 
degree of relation to the shop work. 
While the entire program is more or less 
tentative, the school is upon a working 
basis. Those the subject 
may obtain a copy of Mr. Dean’s circular 
by addressing him as above, at Albany, 
N. Y. 


interested in 





Personals* 


W. S. Rogers, president of the Bantam 
Anti-Friction Company, sailed on April 
29 for Germany. 

Philo Kennery, for a number of years 
chemist with the Cresent Steel Company, 
Pittsburg, Penn., recently been ap- 
pointed metallurgical engineer of the com- 
pany. 


has 


C. E. Pettee, who was formerly with the 
Machine and Tool Com- 
pany, is now works manager of the Her- 
Machine Company, 


Westinghouse 


man Pneumatic 
Zelienople, Penn 

F. O. Hoagland, department foreman 
with the Pratt & Whitney Company for a 
number of years, has become: chief me- 
chanical engineer of the Remington Arms 
Company, Ilion, N. Y. 

William A. Baehr, chief engineer of the 
Laclede Gas Light Company has opened 
an office in Chicago as a consulting en- 
gineer, and will also act as western agen! 
for Bartlett, Hayward & Co., of Balti 
more. 

Edwin J. Haddock has resigned his po 
sition as chief engineer of the Jeffrey 
Manufacturing Company, Columbus, Ohio, 
to engage in business for himself in that 
city as mechanical, structural and mill en- 
gineer. 

Our contributor Guido H. Marx, asso- 
ciate professor af machine design in Stan- 
ford University, has been promoted to the 
rank of professor, the appointment to take 
effect with the beginning of the academic 
1909-10. 

Jos. Leon Gobeille has recently estab- 
lished himself with the Gobeille-Harris 
Pattern Company, Niagara Falls, N. Y 
He was formerly superintendent of pat- 
terns with the Abram Company Stove 
Company, Philadelphia, Penn. 


year 


Reginald A. Wright, formerly chief en 
gineer of the Jenckes Machine Company, 
Ltd., Sherbrooke, Canada, has recently as 
sociated himself with the Philadelphia & 
Reading Coal and Iron Company, Potts- 
ville, Penn., to act in the capacity of chief 
draftsman. 


*Items for this column are solicited 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
Four-spindle Geared Dnll 





[his embodies the same general 


ciples shown in the single-spindle recently 


prin 


illustrated, and built by the Barnes Drill 
Company, Rockford, Ill 
drill, each spindle being independent and 


It is an all-geared 


having eight speeds when back gears are 


used [he geared feeds range from 0.001 


tc 0.025 inch, and are controlled bv the 


LATEST 


will handle twist drills up to 1 inch with 
back will 2-inch 


tap in cast iron 


out gears, and drive a 


Newark Gear Cutter Grinder 





lhis machine has been de signed partic 


ularly for the grinding of gear cutters 
and nothing else, so that it is always set 
up and always ready to be used. On this 

















FOUR-SPINDLE 


small levers on the toothed segments at 


the left. 
control of the 


All feeds and speeds are under 
yperator without leaving his 
position in front of the machine 

Che 
screws which prevents the table springing 
A crank at one 


single table is supported by two 


under the thrust of the drill 
end raises and lowers the table. Separate 
tables can be supplied when the character 
of the work makes it advisable. Any or 
all of the spindles may be fitted with tap 
a 20-inch drill, 


ping attachments. This is 


GEARED DRILL 


ssible to 


account it 1s often p grind one 
or more cutters while the proper attach 
ment is being put on a universal machine, 


and by reason of its simplicity the cost of 
the machine is low enough to allow its us« 
even if only one gear cutter is in the shop 

The cutter to be ground is mounted on 
stud A the 


[his table is mounted on horizontal trun- 


the set into table C, Fig. 2. 


nion C, allowing it to be tilted up or down 
This allows heavy pitch cutters to be 
ground in the corners between the teeth 


INFORMATION 


witl ging the wheel removing 
the cutter, as can be seen [his also at 
fords instant adjustment for setting the 
cutter central with the wheel to suit cut 
ters fferent thickness The machine 
will take cutters from 134 up to 8 inches, 
which includes all that are usually found 
lhere is a pawl on the table which 1s 
djusted to the back of the tooth to be 
eround, and after being ground the cutter 
an be rotated from tooth to tooth. This 
pawl has an adjustment by means of a 
screw so that a second cut ‘may be taken 
if necessary, and each cut is radial after 
the cutter has once been set No dials are 

















Fit | GEAR CUTTER GRINDER 


necessary for indexing, as the pawl itself 
performs this function by operating on 
the back of the teeth 

The grinding wheel is & inches in diam 
eter, and mounted on a tI-inch spindle, 
which is hardened and ground and runs 
in phosphor-bronze bearing for wear. The 
spindle is extended outside the water 


basin. and a hand-grinding wheel mounted 


on the outer end, as shown. The grinding 


spindle is mounted in a carriage operated 
by the vertical lever which gives the grind 
ing stroke the of the 
while adjustable stop regulates 


dle pth to be 


cutter, 
the 


across face 


an 


ground 
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A centrifugal pump supplies water to 
keep the cutter cool and the grinding dust 
is separated by means of baffle plates. 


/ 


e { © 2) \y * 
ce ae 


imerican Ma + 
FIG. 2. ACTION OF THE GRINDER 
The water drains from the basin down to 
the reservoir at the side of the pump. It 
will be noted that fixed handles are used 
wherever possible so as to avoid the use 
»f wrenches, and in places where these are 
fastened to the ma 


I he 


form which can be 


necessary they are 


chine by a chain column is a true 


box used as a cabinet 


for cutters or grinding wheels. In addi 


tion to two grinding wheels and the dia- 
mond truing device, the machine is sup 
plied with bushings to take cutters having 
from 7<- to 2-inch holes. The machine is 
built by the Newark Gear Cutting Com- 
pany, Newark, N. J 


A Reversed Cylinder Press 





In this machine the hydraulic cylinder 
the electric 


motor, and acts downward on the work 


is at the top, together with 


This is particularly handy in pressing in 


bushings for rod bearings and_ similar 

















REVERSE CYLINDER PRESS 
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work. The motor operates the pumps 
through the eccentrics and long eccentric 
rods shown. The ram is returned by the 
counterweight at the left. 

A crane is provided for handling the 
work and the extension bed or shelves, 
which are detachable, are very convenient 
fer supporting work, being made especially 
The pedestal legs 
can 


strong for this purpose. 
act as reservoirs for the pumps. It 
be supplied to be driven by hand or belt 
power if desired and is made by the Wat- 


son- Stillman Company, New York 





The Norka Drill and Chuck 


This drill is made by twisting a bar of 


special section, leaving a portion straight 


DRILL 








THE NORKA 





1 dam hy 
YU AAb pies , 


“h. 
"> 
Massena 














THE NORKA DRILL CHUCK 
for the shank. This is ground to insure 
ccntering in the chuck, and the outside of 
the drill is also ground so as to drill a 
hole round and true to size. The jaws fit 
into the straight left for the 
shank and unquestionably hold with a grip 
that can only be disturbed by breaking the 
drill or the chuck. 
jaws, held by a 
insures a drive that will stand up to any 
The good 
such a combination are too ob 
They are 


grooves 


The chuck has two heavy 
substantial nut, which 
work it may be called on to do. 
points of 
vious to need further comment. 
both the Whitman & 


Manufacturing Company, Chicago, III. 


made by Barnes 





Improvement in the Morrow 


Chuck 





While the this 


huck remain the same as before, there is 


general principles of 
in additional refinement in the way of a 
differential means of which the 
Irill 


novement 


screw by 
be loosened by a simple hand 
the 


may 
without is¢ of a spanner. 
[he way in which this is accomplished 
can be readily seen from the illustration. 
lhe first movement of loosening allows 
the pressure to be released by the differ- 
ential screws and the rest is easy. 

In spite of this the chuck has a very 
powerful grip, the chuck shown being only 
; inches in diameter by 4 inches long, and 


yet holds anything from % inch up to 14 
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inches and will release by the hand of 
the operator. chucks are also 
made with jaws fitted to grip the stand- 


These 


— os Fee ee 


KAR) 


ee 
~~ ~ 
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IMPROVEMENT IN THE MORROW CHUCK 
ard taper shanks so as to allow drills 
with broken tangs to be used up. 

These chucks are made by the Morrow 


Manufacturing Company, Elmira, N. Y. 


A Hoist with Several New 
Features 


One of the interesting features of this 
the load 
allows 


swinging 
direct from hook, 
free action to all the working parts and 


that 


plan of 
the 


hoist is the 
top which 
reduces friction so the makers claim 
over 90 per cent. on these 
block weighs 73 
of &8t pounds on 


an ethciency o1 


machines [he 1-ton 


and 


the hand chain 


with a pull 


pounds, 


will raise the load 1 foot 


for every 25'; feet of hand-chain travel 


The 
bon drop forgings, the housings do not 


gears are all cut from high-car 
carry any of the load so that danger due 
to imperfect castings is entirely avoided 
yokes connect the load 
fitted 
with case-hardened steel rollers, in cages, 
for the load-shaft bearings. 


are very compact, require little head room, 


Heavy steel 


sprocket to the top hgok, and are 


These hoists 























TWO NEW HOISTS 
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have a oil-tight housing, and 
are made in sizes from % to 20 tons, by 
the Franklin Moore Company, Winsted, 


Conn. 


Four New Machinists’ Tools 


two-part, 





tools or attachments shown 


The 


have recently been added to the line of 


four 
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holds the 


gage by the pressure of the flat spring in 


to insure parallel setting and 
the slot 

The tool at D is a gage for a planer 
or shaper, to take the distances or hights 
that might be difficult to get at in the ordi 
nary After the tool to the 
piece to be measured, it is taken out and 
the 


way. setting 


the distance between proper surfaces 








L. S. Starrett Company, Athol, Mass. At measured with a micrometer. The dis 
{ 
ll \ 
| 
i 
| 
| 
J 
_ 3 
~ 
) 
- 
i N MACHINISTS’ TOOLS 
' 18 a clamp for* } olding together the tance blocks shown can De screwed’ ) 


scales from combination squares or plain 


scales, and needs little description. They 


are held at right angles, and it is easy 


to imagine many places where this would 
be very handy 
\t B is a protractor of sheet. steel, 


ind figured to read 


It has a 


graduated to degrees 


either right or left vernier that 


will read to five minutes The size is 
shown by the graduations on the square 
and the blade. It lies flat on the paper 
and the blade can be locked in any posi 
tion 

he holder in C is for holding the cen 
ter gage against a lathe spindle or face 


plate to aid in setting the thread tool 


The block has a V cut out of the bottom 


anvil to increase its 


ipper 





Double Acting Pipe Wrench 





This is something of a novelty in the 
way of a pipe wrench, owing to its ability 


to grip in either direction, and in addition, 








DOUBLE-ACTING PIPE WRENCH 
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acts as a ratchet both ways [here is ve ry 


little lost motion, taking up slack at once 
Having no teeth it does not mar a finished 
pipe, and yet it is claimed that it will grip 


a polished pipe covers d with oil, as firm y 


as necessary. This is possible on account 
of its frictional grip all around the pipe 
both by the chain and the head of the 


wrench. It releases instantly and requires 


but six inches of working space to grip 
turn a pipe into place. It is knows 
the Duquette two-way wrench, and 
de by the | lo Wrench Company, 
Oh 


Grinding 


Electrically Driven 


Attachments 
| i > \\ i 
) ) h intert CX 
\ hole Attar 
li le \ 
ist t 1] 
ll < eT il ixture 1s epat 
‘ d d+ P P ¢ 
S no T ir s ( \ i> 
ll bel 1 pulley which 
1 yu é haft pl t 
gw i ] 1 
] 7 ri ? 
| il 8.000 
i wl e¢ \ | 4 
( Diff nt leng indles can 
+ OT ‘ f 4 t Ss n 
r geri g dies 1 similar 
, ure 
wi De nveni 
xt l g, Ww N 
ip cent s I { g 
setu t! r Vs 1 
r¢ r ‘ Ss we 
] T} als 
bearing < 1 
wl \ hec 
































USING 


AN ELECTRIC 


GRINDER FOR INTERNAL AN 


ERN AI 
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almost any current that may be 


It is made by the United States Electrical 


lool Company, Cincinnati, O 


avail 


Motor Driven Speed Lathe 


L he success ittamned by 
driven sensitive drill presses ma 


Washburn shops of the 


Institute, has I 


‘ . 
DY the 


Polytechnic 


adaptation of the same principle 


ir Irict 


nutactt 


\\ orce 


ible 


1Onl 


ired 


ste! 


inclosed by the 


( ap, 


end 
1o1 


current or induction motor and 


ne 


‘ 


r]¢ phas« 


sing 
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headstock and a movable 
and a hand wheel is provided on the 
of the spindle for use as a brake and 
placing the work. 

he iathe is fitted with either a direct- 
a special 
motor may be used whereby 


lathe can be run from the ordinary 


lighting circuits, making it of special value 


for 


fitte 


Wor 


drav 


house or garage use. It may also be 


d to run at slower speeds for metal 
k, and in this case is provided with 


v-in chucks and a slide rest 











. 
_— 

F 
lathe nded 1 service O1 t Woo 
and tals 

| illustration vs the tor-drive 
t ) lhe 1 ing trom the lathe 
bed uk le it d | 
ect in tront of the bed and 1s neve n the 
Vay t the perat Lhe power 1} t ‘ 
mitted from the motor to the matt nal 
b ean f double 1] d disk fri 
tion 

I he pressure Ol the disks 

rtrolled automatically by means 
cam clutch, which acts as pOSsItive 

tightener and increases or decreases the 
pull of the disk 1 the oll direet Line 
work requires, the pressure betwe 
disks and rolls being very slight except 
when turning. 

Phe variati f spindle speeds 
tained by throwine the lever near. th 
he; sto k | his slic S the rolls ( S the 
disk and gives easily a range of speeds of 
over 4 to 1 fhe motor is rum 1800 
revolutions per minute, and gives speed 

lation of t spindle from 600 to 2650 
evolutions per minut lhe spindle is 

pe 1, without stopping the itor, by 
throwing the speed lever to its extrem 

ition. When in this position the drive: 
disk is out ‘of contact with the rolls, th 
(isk being recessed for this purpose This 


' 


Che dist n the spindl 


permits the motor starting 
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A New Wrench 





\s will be seen, this is quite different 
from the usual form of wrench, having 
a separate handle for the which 
operates the sliding jaw. It can be used 


screw 


I. _ 
(©, Gane) 


| 
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\ NEW WRENCH 


to hold round headed 
wrench, or will cut wire between the jaw 
in the shape of a bird's 


bolts, as a pipe 


points which are 


beak [he jaw pressure can be judged 


from the cutting of an 'g-inch iron wire 
between the jaws. It is made by the New 
Metal Tool Steel Company, 338 Cumber 


and avenue, Portland, Maine 





Improvements in the Ingersoll 


Milling Machine 


Ihe combined vertical and horizontal 


machine’ brought ut 


Ingersoll Milling 


spindle mulling 


about a vear ago by the 
Machine C Rockford, Ill, and 


illustrated on page 918, Part 1, Vol. 31, 


mmpany, 


has been improved in several particulars, 

















MPROVED INGERSOLI 











MILLING MACHINE 
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as can be seen by comparing the illustra- 
first and the latest machines 


of 


tions of the 


Among the most noticeable hese 


changes are the three large hand wheels in 
front to give ready access to the various 


movements and an easy handling of the 


machine. The design of the speed and 


feed boxes has been altered, the supporting 
arm has been improved, and several minor 


changes, all tending to improve the use 


fulness of the machine, will be noticeable 


to the careful observer. 





‘Chnck for Hide Ring Whesk 


This has been designed for use on disk 
grinding machines, but is equally applica 


ble machine where it is desired to 





to an\ 
ise the ring type of abrasive wheel. As 
ay 
N B 
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ing ring may be set out as it wears, and 
still have its full support or backing at all 
limes [his allows the wheel to be ised 
until it is quite thin and gives it a long 
life 

Perhaps the main advantage of this de 
sign and the use of the pressed stec body 
is the cutting down of the distance be 
tween the outside f the wheel and the 
outside of the body, this being less than 
an inch on holder tor an 18-inch wheel 
But this construction has further good 
points, including the strength of the steel 
shell and the reduction of danger from 


as well as the lower weight of 
metal to be handled Hubs 
either like Fig. 1 Tr according to 


the machine en wl to be 


bursting, 
are made 
are used 


It is made by the Graham Manufacturing 


Company. Providence, R. I 





FIG. 2 


—s4 
ate ' 
td’ 
” é 
FIG. 1 
HE GRAHAM RIN(¢ 
can be seen from Figs. 1 to 3, the chuck 


onsists of pre ssed-steel be nly (’, mounted 


on the hub D and riveted to it. Inside the 
body is the split holding ring 4, turned to 
of the body and drawn in by 
screws at the back 

the hub D has a 


which the backing or 


ht the taper 


the fillister-head 
lhe 


thread 


outside of square 


on regulat 


ing flange & is screwed, so that the grind 














GRINDER ¢ 
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A New Automatic Feed 
lhis machine is the same as the other 
types ctured Vy the lavlor & Fe 1 
Comp ttord, Cor with the ad 
dita ot iutomatic power fecd that is 
t new desigi Kach spindle is independ 
cent although this feed may be applied to 
ne so as to feed all simultaneous] Or 
the power feed can be thrown out at any 
( Power for the feed « es trom the 
drill spindle, down thro e vertical 
t ck, driving the wor which 
s the worm wheel which ha br f 
rin ind i | irdened steel center In this 
center are the notches for the feeding 
ch driving lever lhis lever is fast 
ened to a clamp collar that fits on the end 
tf the feed pinion shaft which is a t 
gon, sO as t illow eight setting { 
teed lever lhe range of feed 
quickly changed, slipping the clamp collar 
ff and re-setting 1 er position 
| ened knocl tf show nt 
1 tl \\ \\ I lig a 
~ ie 1 ore t< tiie (| tance é 
w ¢ the n hes 1 the We his 
vay it ¢ be set to dril dept I 
le \\ ] reat ccul | ( | ing 
cver force t of t« ) he 
} y pr determined point 
| t 1rl¢ ! f 
i XI feed 
eptl es \ rate 1 ie l I 
ulabl ( 0.007 4, tl ther of 0.000f 
' pe S eete, ms . 
feed may é ‘ vy loosening } 
he intet late gear stud and rsing 
he g All gs vell g ed 
a —_ — 














THE COMPLETE CHUCK 


FIG. I WITH AUTOMATI 





AUTOMATK 


FEEI 
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A Test of Novo and Novo- A Remarkable 5500 Horsepower turbine was constructed at Geneva, Swit- 
. ; . verland, for the Société Des Usines Elec- 
Superior Steels Pelton Wheel cH eae neni Repay iro 
ee triques De La Lonza, to drive electrical 
generators. It is governed by a regulator 


By M. I. Francis By FRANK C, PERKINS 
. shown in the illustration, Fig. 2, operated 
It was my privilege recently to make [he accompanying illustration, Fig. 1, from the main shaft by a belt connection 
some interesting tests as to the staying shows the construction of a new high [his regulator controls the stream im 
juality of both Novo and Novo-superior power Pelton water wheel operating with pinging on the buckets so that the speed is 
steel, which were carried on with the 4g head of 730 meters 2200 feet [his held constant at 500 revolutions per min- 


assistance of Mr. Winder, the inventor of 
Novo-superior; Mr. Conklin, of the 
O. K. Tool Holder Company; Herman 
3ooker, | P. Bullard and several other 


well known mechanical men 








The tests were carried out on a 24-inch 
vertical turret lathe and the tools were 
held in O. K. tool holders. The Novo 











steel was used in the turret for a cross 
‘ut, in cast iron, that was 1/16 inch thick 
The Novo-superior was held in the side | 
head, feeding down on a cut 1/16 inch 
deep Both tools were given a feed of } 
.048 inch, or nearly 1/20 inch, and were 
in at speed of 125 to 130 feet pet | 
minute, both tools working on the same | 
piece at the same time | 
Fourteen castings were used and were 
hanged as rapidly as possible to avoid 
iny Opportunity for the tools to cool. You ' 
an readily see by the depths of the cuts | I 
that the tests were very severe on the 
ools, as 1/16 inch does not get very much t 
more than through the scale : 
We turned the fourteen pieces in the a 
ictual cutting time of 32'4 minutes In b 
hese, 4002™% feet of cast iron passed the 
point of the tool in 324% minutes, with no Oo 
damage done to either tool The next te 
‘asting contained some extra hard spots 5, 
and on that one the Novo-superior tool 1 
burned wf 
On account of the Novo tool being 
ised on the cross feed the average speed 
was 110 feet per minute and the cut was | 


shorter, so that 3210 feet of cast iron 
D ed the point of the tool in 32% min a4 \ LARGE, SWISS, PELTON WATER WHEEL 
pass | po oft t 0 32/4 I 

utes It was a larger tool and allowed the 


heat to pass off better and had one-fifth 
more time to cool between cuts, and while 





this tool did not burn, it would not have 


Next, a 54xt-inch solid-forged Novo 


stood more than one more casting 


superior tool was put in and it fell down 
in about one-third the time the O. K. tool 


did, which proves that the 75 tons pres 


sure given the small forging helps and 
that the heat is carried away in a tool 
holder as efficiently as with a large forg 





ing. As no particular effort was made to 
remove a large quantity of stock, but just 
get under the scale, I consider this a re 
markable record and think that Mr 
Winder has given the mechanical world a 


wond rf 1] piece of Ste ] 





A Roller Thrust Bearing—Erratum 


At page 675, of last week’s issue, the 
iddress of the Reeves Pulley Company, 


developers of a new roller-thrust bearing, 














was given as Columbus. O.. but should 


sient oeee. base ; ) 
have been Columbus. Ind FIG. 2 GOVERNOR OF THE LARGE, SWISS, PELTON WHEEL 
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ute even under considerable variations of 
load [his wheel develops 5500 horse- 
power and is in service at the hydroelec 


tric plant De La Viege De Saas at Valais 
Lhe 


in Switzerland special construction 


f the buckets and disk is of interest as 
well as the cutting away ofa portion of th 
bucket for satisfactory operation Chis 
bucket construction was designed by the 
engineer of the Société Anonyme Des 


\teliers Piccard, Pictet & Cie 
An Out-of-the-way Drawing Table 


It often happens that the shop manager, 
superintendent, or general foreman, oi 
perhaps the proprietor of the shop, has 
ideas of his own which he desires to put 
on paper before turning them over to the 
draftsman to be worked out in detail 
Few offices have any good place for < 
regular drawing table and the drawing 
board which lies on the desk and has t 


be laid aside at all too frequent intervals 
is far from being satisfactory in any way 

The phi 
this problem has been solved by Mr. Cun 
mings, of Machine Cor 
pany, 238 William street, New York City 


tographs show the way in which 
the Cummings 


[his consists practically of a shallow cuy 


board 


othice an 


partition of the 


the form of 


built the 


against 


| having its front in 
substantial drawing board, as can 


a ver\ 
be seen in both views 

When open for business the short leg 
on the outside of the board rests on the 
top of the table underneath, being pre 
vented trom marring this by the use of 


end of each leg. In this posi 
l-sized dr 


tio! t represents ; rood-sized 


felt on the 
vine 
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as will be 


board at the right angle, and, 
, 
| 


seen, is equipped with a universal drawing 
plac e 


lhe 


shelves afford convenient places for draw 


machine which always remains in 


the on any drawing board 


Same as 


nce books, w! ile scal 5, 


ing tools and refers 


triangles, or anything else which may be 
used, gO at the right 

When from interruption or ot 
becomes necessary to leave the drawing 
ment to clos 


board, it takes but 


front, which fastens with 


nit ; 


eve rvthing 1s 


time it is thoroughly protected from dirt 
and inquisitive inspection, as can be seen 
in Fig. 2, and leaves the table beneath 
clear for looking over any blueprint or 
other plan which may be necessary A 


drawing-board set of this kind can be used 
cially 


Way 


advantage in many places, esp 


not 


to 


the cost Is excessive 1m al 


Setting a Gear Hobbing Machine 


While gear-hobbing machine not 
w, thev are not so common as t gen 








SCHUCHARDT & 





SCH UTTE 











GEAR-HOBBING MACHINE 


























FIG, I IN USE 


rHE DRAWING BOARD OUT OF 








erally familiar and we believe many will 
be interested in the general principles in- 
volved. The cutters are marked at the 
end for the pitch and the angle at which 
they should be set to cut a spur gear with 
teeth straight across the face, so the first 
thing is to swing the cutter head to the 
required angle as shown 

If a spiral gear is to be cut the head 
must be set to the angle of the spiral in 
addition to the angle marked on the cut- 
ter. This, however, and the change gearing 
as well must be worked out in accordance 
with the directions furnished with each 
machine 

For spur gears, however, the only thing 
that remains is to set the hob so that one 
tooth is central with the center line of the 
stud carrying the work. This is necessary 
because the cutter or hob is geared to the 
table so that both turn together and if the 
cutter is not set central you cannot cut a 
perfect tooth 

Taking the case of the Schuchardt & 
Schutte gear hobber shown, and we turn 
the table until the mark on the side coin 
cides with the line on the index or pointer 
Then the arbor shown is put in place, the 
cutter moved down until the cutting edge 
is in line with the pointer on the setting 
arm which goes over the arbor 

The short pointer or feeler is_ set 
against one side of the tooth and the 
finger at the other end adjusted until it is 
on the line shown on the setting block 
which fits into the slot of the table, at 
right angles to the index mark. Then the 
setting arm is reversed and the _ feeler 
placed against the other side of the same 
tooth. If the pointer does not come to the 
mark on the setting block, the tooth is not 
central and the whole cutter slide is 
moved across the head until the tooth of 
the hob stands central with the arbor as 
will be shown by the setting arm pointer, 
coming to the line on the setting block, 
when tried in both positions. After this is 
cccomplished there is nothing more to be 
done except put on the blank, set the feed 
in motion and the machine does the rest 





Extracting Boiler Tube Ferrules 





By J H l-nINGTON 


Che ferrule extractor has been designed 
to avoid the unnecessary labor that arises 
when extracting ferrules from the tubes 
of locomotive boilers. Previously a long 
bar was put down the tube from the 
smoke-box end, until the end was against 
the ferrule; it was then wedged tight 
igainst the inside of the tube, and driven 
through with a hammer Great incon 
venience was caused, especially when the 
This difficulty, 
nd the time taken to ram a bar through 


tibes were full of soot 


the tubes was considerable, and extremely 
hard work for the Operators 


The extractor is made to push thi uv 
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the ferrule, the jaws 4 contracting to the 
size of the hole in the ferrule, when being 
pushed through. When it is through the 
ferrule, the jaws are pressed hard against 
the inside of the tube by the springs B. 
It is drawn against the end of the ferrule, 
end the bevels on the end of the jaws C 
vive the jaws a secure catch, being drawn 
into position. The gland and nut are then 
put on, the nut being screwed with an or 


Ferrule 














\ 2 em mannan 
% Lt 2) juuuuuL 
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\ HANDY FERRULE EXTRACTOR 


dinary screw key, thus extracting the fer 
rule. 

I have designed and tested this tool, 
which gives every satisfaction, and when 
made of tool steel it is absolutely reliable 





Forthcoming Meetings 





American Society of Mechanical Engineers, 

semi-annual meeting, Washington, I. C.. 
May 4-7. Calvin W. Rice, secretary, 29 West 
Thirty-ninth street, New York City. 
_ American Supply and Machinery Manu- 
facturers Association, joint convention with 
Southern Supply and Machinery Manufac 
turers Association, Chattanooga, Tenn., May 
5, 6, 7; headquarters, Hotel Patten. 


New York and New Jersey branch, Nationa! 
Metal Trades Association, monthly meeting. 
May 11, 30 Chureh street, New York City. 

National Supply and Machinery Dealers 
Association and American Supply and Ma- 
chinery Manufacturers’ Association, joint 
convention, LDittsburg, Penn., May 12-13-14, 
headquarters Fort Pitt hotel. A. T. Anderson, 
secretary, Wade building, Cleveland, Ohio. 

The Foundry and Manufacturers’ Supply 

Association, convention, Cincinnati, Ohio, 
week of May 17. 
_ National Association of Manufacturers, 
fourteenth annual meeting, Waldorf Astoria 
hotel, New York City. May 17: George 8. 
soudinot, secretary, 170 Broadway. New 
York City. ; 

American Foundrymen's Association con- 
vention, Cincinnati, Ohio, May 18-20, head- 
quarters Hotel Sinton. Richard Moldenke, 
secretary, Watchung, N. J. 

National Machine Tool Builders’ Associa- 
tion, spring meeting, May 25-26, Milwaukee, 
Wis., headquarters, Plankington house. P. E 
Moentanus, secretary, Springfield, Ohio. 

American Hardware Manufacturers As 
sociation. joint convention with Northern 
Hardware Jobbers Association. Pittsburg, 
l’enn., June 9-11, headquarters Hotel Schen- 
ley. F. D. Mitchell, secretary, 309 Broad- 
way. New York City. , 

Railway Master Mechanics Association. 
annual convention, June 16-18, Atlantic City. 
N. J Jos. W. Taylor, secretary, Old Colony 
building, Chicago, Il ; 

Master Car Builders Association, annual 
convention, June 21-23, Atlantic City. N. J. 
Jos. W. Taylor, secretary, Old Colony build- 
ing. Chicago, Il. ; 





American Society of Testing Materials. an 
nual meeting, June 29, Atlantic City & @ 
Edgar Marburg, secretary, University of Penn 
svivania, Philadelphia, Penn 
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Business Items 





Dodge & Day. engineers, Philadelphia, have 
recently installed gas producers and regener:- 
tive gas furnaces of their own design in the 
plants of the Bradlee Chain Works and the 
Fayette R. Plumb Companies, in Philadelphia 
In both of these installations the boilers, as 
well as the furnaces, are fired by gas from 


the producer. 





Business Opportunities 





Temple Iron Works, Temple, Texas, will 
rebuild burned plant. 

C. F. and A. N. James, Mt. Pleasant, N. C., 
will establish knitting mill. 

Holden & Tucker, Chrisman, Ill., are building 
a machine shop and garage 

The E. & G. Brooke Iron Co., Birdsboro, Penn 
is to build a new blast furnace. 

The Wichita (Kans.) Canning Company has 
bought site for a new canning factory. 

The Chamberlain Machine Works, Waterloo 
lowa, will erect an addition to plant. 

The Berger Manufacturing Company, Canton, 
Ohio, will erect a new galvanizing plant 

A new boiler shop is to be built for the Reading 
(Penn.) Iron Company at a cost of $10,000. 

The plant of the Faribault (Minn.) Gas Engine 
Company, recently burned, will be rebuilt. 

The Screw Machine Products Corporation 
Providence, R. L., is to erect a new plant. 

Plans are being prepared for a new factory 
for the Weinman Machine Works, Columbus, 
Ohio. 

The Ohio Steel Wheelbarrow Company, Toledo, 
Ohio, is contemplating establishing a plant in 
the South. 

The Ballard Knitting Company, Norristown, 
Penn.., is to erect a new plant at a cost of about 
$100,000. 

The American Optical Company, Southbridge, 
Mass.. will erect a new building at a cost of 
$200,000 

Fire destroyed the plant of the Ahlbrand 
Carriage Company Seymour, Ind., causing 
a loss of $50,000. 

The Plant of the Greensburg Foundry and 
Machine Company, Jeannette, Penn., was destroy- 
ed by fire. Loss $30,000. 

The Buckeye Aluminum Company, of Doyles 
town. Ohio, will move to Moundsville, W. Va 
where a new plant will be erected. 

The Goldsboro (N. C.) Traction Company 
will erect repair shop in East Goldboro. E. 1 
Oliver, Raleigh, is president. 

The Providence (R. 1.) Gas Company has 
awarded contract for the erection of a $1,000,000 
coal-gas plant at Sassafras Point. 

The Sterling Engine Company, Buffalo, N. Y., 
will erect an addition to be used as a foundry 
and additional machine shop room. 

It is reported that the Maryland Steel Com- 
pany, Sparrows Point, Md., will build au open 
hearth steel plant to cost $1,000,000 

The Merwin Manufacturing Company, Cleve 
land, Ohio, manufacturing sheet-metal spec- 
ialties, will erect a two-story addition 

The Boston & Maine Railroad is shortl) 
to start construction of repair plant at Fast 
Somerville, which is to cost nearly $2,000,000 

The L. C. Smith & Bro. Typewriter Co., Syra- 
cuse, N. Y., is having plans prepared for an 
addition to plant, which is to cost about $200,000 

The American Radiator Company, of New 
York and elsewhere, is now to enter the south 
ern field and will establish a plant at Birming 
ham, Ala 
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Pians are being prepared by Dodge & 
Day, Philadelphia, l’enn., for a new plant 
for the Emerson Steam Pump Compuny, 
Alexandria, Va. 

A new building is being erected for John 


who will 


N. J 
and 


Henderson & Sons, Jersey City, 
conduct a foundry, blacksmithing 
manufacturing business 


machine 


It is reported that the Hicks Car Company, of 
Chicago, is to plant at New Brighton, 
Minn., near the proposed car and repail 
of the Armour Packing Company 


erect a 
shops 


The new Burrell-Johnson Iron Company, Yar- 
mouth, N. 8., will rebuild plant recently burned 
The new plant will be equipped with a ten-ton 
crane and modern tools. F. A. Wal- 
dron, 37 Wall York, is architect 
and engineer 


machine 
street New 

Sealed proposals will be received by Lieut.-Col 
F. E. Hobbs, Rock Island Arsenal, Rock Island, 
Ill., up to 2 p.m., May 24, for furnishing hardware, 
leather, cleaning materials 
paints, chemicals for the fiscal 
June 30, 1910 


steel, iron, oils 


etc vear ending 
The Isthmian Canal Commission, Washington 
D. C., will receive up to 10:30 a.m., May 10, pro 
posals to furnish during the fiscal year ending 
June 30, 1910, the tollowing: Manganese 
castings, valves, couplings, cocks 
fittings, etc., No. 504 
The Navy Bureau of 


steel 
hose pipe 
as per Circular 


Department, Supplies 


and Accounts, will open the following bids: 
May 4—Steel castings (schedule 1178), brass 
screws (schedule 1179): May 11—Forced 
draft system (schedule 1182), engine lathes 
(schedule 1185), lubricating oil (schedule 
1184) 

The Watervliet Arsenal, Watervliet, N. Y 
will receive sealed proposals in triplicate until 
1 p.m., May 17, 1909, for furnishing iron, steele 
hardware, fuel, oil, et« during year ending 


June 30, 1910. Information furnished on 
application to Lieut. Col. W. W. Gibson, com- 
manding. 


The Isthmian Canal Commission, Washington, 
D. C., will receive bids up to 10:30 a.m., May 
6, for semi-marine boilers, air compressor, electric 
motor, electric-driven woodworking machines, 
turret lathe, bolt cutter, shears, punch, friction 
drill, drill chucks, drill-press vise, shafting, et« 
as per Circular No. 503 





New Incorporations 





The Rome (Ga.) Scale Company has been 
organized with $12,500 capital to manufacture 
scales. Site for building has been purchased 

The Oliver Whyte Company, Boston, Mass., 
has been incorporated to manufacture and 
sell metal work of all kinds. Capital, $15,000 
Oliver Whyte, Medford, Mass., president 

Elliott Galvanizing Company, Jersey City, 
N. J., has been incorporated with $125,000 
capital to galvanize iron and other metals In- 
corporators, W. W. Elliott, J. N. Elliott, F. J 
Higgins 

rhe Peerless 
N. Y has 
capital to manufacture 
Incorporators, H. A. Holden, J. G 
Barnhart. 


Buffalo, 
$200,000 


Ventilator 
been 


Company 
incorporated with 
ventilating devices 


Herb, W. H. 


The Marshall Machine and Pattern Company, 


Boston, Mass., has been incorporated with 
$50,000 capital. J. J. Wylde, Woonsocket 
R. 1., treasurer Will manufacture and sell 
machinery. 

Manganese Steel Safe and Vault Company 
Plainfield, N. J., incorporated to manufacture 
safes, vaults, et Capital, $100,000. Incor 
porators, Robert E. Jennings E, Knox Taylor 


Frank H. Bucklin 


The Shelton 


street, 


Electric 
Ill., 


electrical 


Company, 103 Randolph 
incorporated to 


Capital, 


Chicago, has been 


manufacture apparatus 


AMERICAN MACHINIST 


. 
$100,000. Incorporators G Shelton, \ J 


Crowley, C. H. Haft 

The Scovil Iron 
City, N. J., has been incorporated to manufac 
ture iron and steel products. Capital, $25,000 
Incorporators, Percy A I M. sScovil 
William J. Crompton 

The Automatic 
cago, Ill. 
$100,000. Incorporators, L 
Williams, L 
machinery 


and Steel Company, Jerse) 


Scovil 


Feeder Company, Chi- 
incorporated. Capital 

Markley, C \ 
Will 


Press 


has been 


R Sterre manufacture 


tools, et« 


The St Mary's Manufacturing Company 
St. Marys, Ohio, has been incorporated with 


$75,000 capital to manufacture washing machines, 


etc. Incorporators, W. A. Mackenbach, H. F 
Schroeder, G. F. Boos, ete 

The Universal Recorder Manufacturing Com- 
pany, Chicago, Ill., has been incorporated to 


recorders. Capital, $250,000 


Almon W 


manufacture time 
Incorporators, Bruce G 
Bulkley, C. Paul Tallmadge 
Elizabeth 
Elizabeth, N. J 
facture 
$100,000. 


Powell 


Sash, Door and Supply Company 
has been incorporated to manu 
blinds, et Capital 
Incorporators J G Hartfelder 


William Heilich 


Company Mai 


sash doors 


George Schleuning 
rhe 
quette 


Locomotive 
Chicago, Ill 
manufacture electrical 
machinery. Capital, $100,000 
Frank B. Tinker, W. 5 
The Air Turbine Company of America 
City, N. J., has been incorporated to manufac 
ture air mills, wind mills, etc. Capital, $1,000,000 
Incorporators, E. McVickar and R. H 


Magnet i 
building 
porated to 


has been inco! 


devices and 
Incorporators 
Perry, J. R. Markle 


Jerse 


Eggles 


ton, of New York; A. M. Higgins, Montclair 
N. J. 
The Bryant Chucking Grinder Company 


has been organized with James 
Machine Co 
and 


Springfield, Vt., 
Hartness, of the Jones & 
as president, and W. L 
and manager. The company will 
a chucking grinder invented by Mr 
A new shop will be erected at once 


Lamson 
Bryant, treasurer 
manufacture 


Brvant 





New Catalogs 


The Avery Stamping Company, Cleveland 
Ohio. Circular illustrating and describing metal 
stampings. 

Bath Grinder Company Fitchburg, Mass 
Catalog describing grinding machines Illus 
trated. 56 pages, 7x94 inches, paper 

Mound Tool and Scraper Company, St. Louis 
Mo. Catalog of tools for the automobile Illus 
trated, 12 pages, 34x6 inches, paper 

Roth Bros. & Co 136 Liberty street, New 
York Bulletins No. 182 and 193, describing 


dynamos and motors Illustrated, 6x9 inches 


Niles-Bement-Pond Company, 111 Broadway 
New York Catalog of heavy milling ma- 
chines Illustrated 54 pages, 9x12. inches 
paper 

American Blower Company, Detroit, Mich 
Catalog No. 251, describing Sirocco blowers and 
fans, et Illustrated, 24 pages, 7x9 inches 
paper 

Franklin Machine Company, Franklin, Penn 
Circular illustrating and describing Coffman 
No. 2 universal boring, drilling and Milling 
machine 

The Carborundum Company, Niagara Falls 
_ = Booklet, “Revised American Statesmen 
Series," Vol. 1, being a satire on Christopher 
Columbus 

Hill Clutch Company Cleveland Ohio 
Pamphlet, entitled rests of Friction Clutches 
for Power Transmission by Prof. R. G. Dukes 


Illustrated 
Compressor and Pump Company 
New York Pulletin A, de 


Peerless air compressors Illustrated 


American 
26 Cortlandt street 
scribing 


16 pages, 6x9 inches 


SU 
Goldschmidt Thermit Company, 90 West 
street. New York Pamphiet, describing Ther 
mit welding of castings and forgings Illus 
trated, 20 pages, 6x9 inches 


Cleveland Automatic Machine Company, Cleve 


land, Ohio. Catalog of automatic screw ma 
chines attachments and _ tools Illustrated 
114 pages, 6x9 inches, paper 

The Phosphor-Bronze Smelting Company 
2200 Washington avenue, Philadelphia, Penn 
Price List No. 24 of phosphor bronze and other 
alloys. 24 pages, 34x6 inches 

Hammacher, Schlemmer & Co., 4th avenue 
and 13th street New York. Circular No 
363, describing work benches for cabinet makers 
manual training schools, home use, et Illus 
trated 

General Electric Company, Schenectady, N. Y 
Bulletin No 1653 describing Curtis stean 
turbine-generator Illustrated, 54 pages, Sx104 
inches, paper Pamphlet No. 3768, showing 
motor starting and speed controlling devices 


$4 pages, 64X60 Inche 
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Rate ) ent pe ne wr eaci nsertior 
fhout siz rds make a ne No advert 
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good patented 
MACH 
labor-saving 
Sandwich, Il] 


Caliper list free E. G. Smith, Columbia 
We buy or pay royalty for 
machine or tool. @Box 282, AMER 

Hand power bending 
money-making Estep & Dolan 
machinery to order 
specialty I i) 


tools 


models and 


New 
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Light 
electrical 
arn N 

4 large foundry 
to add to present 
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etc., during veir ending June 30, 1910 In- 
formation furnished on application. *Lt. Col. 
W. W. Gibson, Comdg 


Situations Wanted 


Classification indicates present address of 
advertiser. nothing else 

DELAWARE 
draftsman, experienced — princi- 
tools, now employed, wishes 
157, AMERICAN *MACHENIST 


Mechanical 
pally on machine 
to*change. # Box 


ILLINOIS 


draftsman with experience on 
special machinery and shop 
manufacturing wants a western 


168, AMERICAN MACHINIST 


A designing 
machine tools 
equipment for 
position Box 


MASSACHUSETTS 


Position as manager or superintendent of 


machine works by experienced man 30X 
173, AMERICAN MACHINIS1 
NEW JERSEY 
Mechanical draftsman wishes to change 
Address Box 152, AMERICAN MACHINIST 
Automobile repair and contract shop ma 
chinist. married, 26 years old, several years’ 
foreman, desires position Box 175, AM. M 
Competent designer (25) with nine years’ 
shop and drawing room experience, wishes 
position as salesman or demonstrator Box 


169, AMERICAN MACHINIST 
_ Expert screw machine foreman desires change 
First class tool designer and maker for hand 
and automatic machines Can furnish best of 
reference Box 159, AMERICAN MACHINIST 

NEW YORK 
wants 
MAcH 


drafting, 
Box 


years’ toolmaking, 
Box 172, AM 
vears’ 


employed 


Young 


pesition as 


man, five 
improver 
four 


Now 


Position as draftsman 
two years’ shop work 
158, AMERICAN MACHINIST 

Mechanical draftsman, 
seven vears’ experience 
ind engine wishes 
AMERICAN MACHENIST. 


graduate, 
automobile 
Box 165, 


technical 
mostly in 
gas position 
Progressive machine and factory super- 
intendent; very successful organizer and cost 
reducer; wants to change Location immaterial 
Box 154, AMERICAN MACHINIST 

roolmaker and 
of age, 20 Vears experience 
machinery, also die work, wants steady posi- 
tion in or near New York Box 167, AM. Macu 

Responsible position desired by an all around 
mechani first class designer and draftsman; 
thoroughly experienced, good executive. Will 


snop 


German, 35 Vears 
on tools, automatic 


machinist 


go anywhere if conditions are. satisfactory 
Box 162, AMERICAN MACHINIST. 

Engineer, 30 years old, technical graduate, 
desires position as works manager or superin- 
tendent Four years shop and drafting; four 
years installing cost and shop systems. Box 
160, AMERICAN MACHINIST 

$3000 man desires change: five years in 
responsible position, large concern: success 


ful record as executive, organizer and de 


AMERICAN MACHINIST 


Help Wanted 


Classification indicates present address of 


advertiser, nothing else. 


CANADA 
Position vacant for good mechanic in sheet 
metal stamping business in Canada. One that 
could interest himself financially. Box 155, 


AMERICAN MACHINIST. 
CONNECTICUT 
Engineer wanted by a large manufacturing 
concern building automobile and marine motors. 


Must have had several years’ experience in 
designing automobile and marine gasolene 
motors. None but the best need apply. Good 
permanent position to right man. Give refer- 
ences, experience and salary wanted. “ Engi- 
neer,’’ Box 124, AMERICAN MACHINIST. 
Wanted—By large machinery manufacturing 
concern, chief inspector. Must be first-class 


experienced on gasolene motor work. 


mechanic, 
organizing and directing corps of 


Capable of 


inspectors. Good permanent position to right 
man Give references, experience and salary 
wanted. ‘Chief Inspector,”’ Box 123, Am. Ma. 

Wanted—By a large manufacturing com- 
pany, general superintendent, to take charge 
of a factory making gasolene automobile motors 
and other high class machinery products. Must 
be a good producer and a hustle None but 
the best need apply Good permanent posi- 
tion to the right man. Give references, experi- 
ence and = salary wanted “General Super- 


intendent,’’ Box 120, AMERICAN MACHINIST. 


INDIANA 
man for ftoreman 
department of 10 board and steam 
State experience, salary expected, reference. 
Address “‘Manufacturers,’’ care AMER. MACH. 

Wanted—Large automobile manufacturers 
want general foreman for machine shop em- 
pleving 500 men. State experience, salary, 
reference, etc Address ‘‘Automobile,”’ care 
AMERICAN MACHINIST.# 


drop forge 
hammers 


Wanted —A-1 


MASSACHUSETTS 

cutting expert on 
State age, experi- 
Boston Gear Works, 


Wanted —Practical gear 
all classes of gear work 
ence and wages expected 
Norfolk Downs, Mass 

Wanted —Experienced operator on bevel gears 
to run Gleason machines. State age and give 
references Boston Gear Works, Norfolk Downs, 
Mass 


Wanted An assistant to 
and general manager in a large 
shop. Must be experienced in 
work, technical and practical; also 
on modern methods. State age, 
and salary expected. Boston Gear Works, 
folk Downs, Mass 

Wanted \ designing engineer familiar with 
modern high and medium speed steam engine 
practice; must be able to show a satisfactory 
experience and refer to a successful practice 
on not than three years with a standard 
concern 4 knowledge of economical manu- 
facturing methods for quantity production 
desired Box 102, AMERICAN MACHINIST 


superintendent 

gear jobbing 
mechanical 
up-to-date 
experience 
Nor- 


less 
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NEW HAMPSHIRE 
Wanted—A young man about 25 years of 
age with technical training and good experience 
on machine manufacturing, who has had charge 
of help, to act as assistant in machine shop 
on small interchangeable work. Good chance 
for advancement for the right man Box 163, 
AMERICAN MACHINIST. 
JERSEY 
draftsmen for 
age, experience, 
138, AMER. MACH. 
draftsman capable 
machinery for 


NEW 

Wanted—Two competent 
printing press work. State 
references and salary. Box 

Wanted—First-class head 
of designing modern printing 
an established manufacturing concern near 
New York. Must have knowledge of econom- 
ical manufacturing methods. Address, giving 
full particulars, age and salary, “Opportunity,” 
AMERICAN MACHINIST. 

In our rapidly growing business of the manu- 
facture of a well known article, we always 
have openings for draftsmen and toolmakers 
on small tools, jigs, sub-press dies and special 


machinery. We invite applications from first- 
class men on this kind of work Box 884 
AMERICAN MACHINIST. ; 

’3Wanted—General foreman not under 30 


years, as assistant to superintendent, in a large 
printing machine factory near New York. Must 
have good executive ability, thoroughly prac- 
tical, and up to all modern manufacturing 
methods. Address, giving full particulars, age 
and salary, Box 166, AMERICAN MACHINIST 


NEW YORK 

Mechanical engineer to act as master me 
chanie and designer of special machinery in 
large manufacturing plant. Box 174, AM. M 

Wanted—First-class salesman, must have 
established trade among steam users in engineers’ 
and factory supplies in Greater New York ‘and 
vicinity. Fine position for right man... ¥Box 
131, AMERICAN MACHINIST. 

Wanted—By manufacturer, tnoroughly 4ex- 
perienced man to sell hangers, shafting and 
transmission machinery in New York City, and 
vicinity Must be capable, energetic We 
want the best man in this line of business. _Box 
130, AMERICAN MACHINIST. .**5"-3,.- <= “39 

Wanted——Shop superintendent, practical,’ ‘ex- 


perienced, modern shop methods required, 
steady position, fast growing business Ad- 
dress, stating qualifications, experience and 
wages desired. None but first-class men need 
reply Kerr Turbine Co., Wellsville, N..Y.. 
Factory manager, thoroughly ‘qualified {to 


take charge of small plant manufacturing auto- 
mobile parts and gasolene engines; must be 
thoroughly experienced, educated and _ener- 
getic; a party with some means preferred who 
can take a large interest financially so as to 
make his connection permanent. We _ desire 
a very high grade man in every respect. #lames- 
ville Mfg. Co., Jamesville, N. Y 

Sales manager, mechanically trained, cap- 
able of developing the sales end of a small fac- 
tory manufacturing automobile parts. The 
right party will be given full charge of the selling 
end of the business, and we prefer a man of means 
who can take a financial interest in the concern 
so as to make his connection permanent. The 
applicant must show successful experience in 
similar lines for an extended length of time. 




















signet in engineering, manufacturing and in Wanted 4 general foreman familiar with J sville Mfg. Co Jamesville. N 
spection department; 15 years’ experience jp odern practice in high and medit speed JAaMESVINE E JOTI Se, Ne 
ight and medium interchangeable work tox ; I a » men a edium speet 
170, AMERICAN MACHINIS' engine construction; must know how to get OHIO 
. best efficiency from up-to-date tools and equip- . . ' 
OHIO ment Only such applicants will be considered W anted- Superintendent in large Ohio 
Reliable references will inform vou that I as can show an executive experience of not — ——— ne, pe must have oe 
im a very practical profitable executive § in less than three years with an up-to-date mnanu- pe a) knowledge est bn nop practice . an 
ape o ° = : ability to handle men; state age, experience 
nechanical manufacture Please get me busy facturing company Familiarity with modern , z ae nae ral . t~ ~ ante 
oe 06 Atmmesran Maren factory svstems necessar\ Box 101. AM. MacH and salary Box 171, AMERICAN MACHINIST 
Engineer of established eputation wide MICHIGAN PENNSYLVANIA 
experience apprentice tO Works manager, In Wanted—Two machinists experienced erect- 
timate knowledge of best shop and machine Wanted—A first class mechanical drafts- jing high-speed steam engines in shop and on 
ool practice on heavy work rilt-edged rec- man, experienced in machine tool design State road Give details of past experience and 
rd Is open for engagement is works man- age, experience, salary expected and give refer wages Box 42, AMERICAN MACHINIST 
wer with full responsibility and can deliver eMces. Box 156, American MACHINIST, 
the goods Box 865, AMERICAN MACHINIST Wanted —Good operators on National Acme 
FOREIGN automatic machines. Will pay good wages to 
Superintendent wants position In Europe a? lass men Also we" ~ sillac’ good ae 
. . - adeie ’ «& Johnson operators Lad otor ar 
for the ist Six years in America A system . ot t F S | 
atizer shop organizer and modernizer . thor vo Det roi or a e 
oughly acquainted with the designing of NEBRASKA 
abor saving tools and devices: can show re Wanted —Foreman to take charge of a marine Machine shop for sale; in good running 
sults speaks English, German, French and gas engine factory Must have an experienced order to do either iron or wood work of all 
some Russian Address “Foreign,” AMERICAN man capable of handling good men and pro- kinds. Good reasons for selling. Maria Stein 
Macuintst, London, England ducing high class work Box 139, AMER. MacH Machine Works, Maria Stein, Ohio. 
Alphabet: t iverti 
phabetical Index to Advertisers 
PAGE PAGE PAGE PAGE 
Acme Machinery Co 113 | American School of Corres Armstrong Bros. Tool Co 22] Baush Machine Tool Co.3d cover 
Adams Co 118 pondence ...++.109 | Automatic Machine Co 95] Bay State Stamping Co......110 
Almond Mfg. Co., T. R 94 | American Tool Works Co.... 8 tjeaman & Smith Co...15 and 94 
American Emery Wheel Wks. 98 | American Tube and Stamping Baker Bros.. 7 .117] Becker Milling Machine Co... 23 
American File Sharpener Co.113 Co — st Soret wae :....123 | Barnes Co., Wallace.. , .110] Besly & Co.. Chas. H........ 121 
American Gas Furnace Co 102 American Wood Working Ma Barnes Co., W. F. & John. 14] Betts Machine Co........... 6 
American Pulley Co 91 chinery Co..... ae 110 | Barnett Co., G. & H.. 48} Bignall & Keeler Mfg. Co.... 87 
American Specialty Co 117 ' Armstrong-Blum Mfg. Co 92 | Bath Grinder Co 77 'Bilgram, Hugo..... .106 





April 29, 1900. 


AMERICAN 


MACHINIST 


OI 





PAGE 
Billings & Spencer Co...:... 119 
Blaisdell Machinery Co 8D 
Blanchard Machine Co 111 
Bliss Co., E. W. le hol Wh edn tac 25 
Blount Co., J. G. i . 2 
Boker & Co., Herm: inn.. 75 
Boston Gear Works... 7 107 
Browning & Co., Vie tor R 91 
Bradford Machine Tool Co 5 
Bristol Co aaa . .4th cover 
Brown & Co., R. H ee 94 
frown & Sharpe Mfg. Co., 
82, 83 and 4th cover 
Brown Hoisting Mchry. Co 90 
Brubaker & Bros., W. L 109 
Buffalo Fdry and Machine 
Co 108 
sullard Machine Tool Co 47 
Buttertield & Co 10% 
Caldwell & Son Co., H. W ot) 
Carborundum Co eeae — 
Card Mfg. Co., S. W.. , 22 
Carpenter Tap & Die Co., J. M.114 
Carter & Hakes Machine Co. .108 
Celfor Tool Co. ' .110 
Chambersburg Eng ineering Co. 8S 
Champion Tool Works Co .109 
Chicago Flexible Shaft Co 102 
Chicago House Wrecking Co. S87 
Chicago Raw Hide Mfg. Co 106 
Cincinnati Bickford Tool Co 10 
Cincinnati Gear Co. 108 
Cincinnati Gear Cutting Ma 
SS 24 
Cincinnati Lathe & Tool Co. .109 
Cincinnati Milling Machine 
Ck ste edniawns a ‘ 
Cincinnati Planer Co... wa 14 
Cincinnati Shaper Co........ 124 
Cleveland Auto. Mach. Co 18 
Cleveland Crane & Engineer 
ing Co.. ; nal ates 91 
Cleveland Planer ‘Works. . So 
Cleveland Twist Drill Co., 
ith cover 
Clough, R. M ‘ te 87 
Clum & Atkinson 104 
Coates Clipper Mfg. Co 114 
Coes Wrench Co 16 
Colburn Machine Tool Co 27 
Consolidated Press and Tool 
Co oa wu 
Cook Cc 0... “Asa Ss 95 
Crocker-Wheeler Co 100 
Crosby Steam Gage & Valve 
ok sence s ; : 
Cumberland Steel Co 104 
Curtis & Curtis Co 109 
Cushman Chuck Co 94 
Cushman Electric ¢ S8 
Davis Machine Co... W. 121 
Defiance Machine Wks.... 111 
Desmond Stephan Mfg. Co ow 
Detrick & Harvey Mach. Co. .109 
Diamond Chain & Mfg. Co S7 
Diamond Machine Co iS 
Diamond Saw & Stamping 
Works wT Terre rere Te 88 
Dickinson, Thos a 4s 
Dill Slotter People 121 
Dixon Crucible Co.. Jos 104 
Dreses Machine Too! Co 9 
Drucklieb, C.:. 89 
Earle Gear & Mach. Co. 107 
Eastern Machinery Co.... 91 
Electric Welding Products Co.104 
Electro Dynamic Co... . 100 
Elmes Engineering Works 
cae aca x g9 
Errington, F. A. on 
Evans Friction Cone Co 91 
Excelsior Needle Co 111 
Farrel Fdry. & Mach. Co 108 
Faweus Machine Co 108 





PAGH 
‘ay & Scott. , 133 
Fay Machine Tool Co 116 
Fellows Gear Shaper Cx 24 
Felton, Sibley & Co 92 
Ferracute Machine Co. 109 
Firth-Sterling Steel Co 103 
Fitchburg Machine Works 115 
Flather Mfg. Co., E. J 108 
Flather Planer Co., Mark 95 
Foote-Burt Co.. 110 
Fortuna Machine Co 100 
Fort Wayne Electric Wks 99 
Fosdick Machine Tool Co 16 
Foster Machine Co 92 
Franklin Mfg. Co 102 
Fuller Manufacturing Co 113 
Gang Co., Wm. E 115 
Gardner Machine Co 92 
Garvin Machine Co 73 
Gem Mfg. Co.... 114 
General Electric Co 98 
Geometric Tool Co. 31 
Gisholt Machine Co 119 
Gorton Machine Co., Geo 114 
Gould & Eberhardt. 87 
Graham Mfg. Co. 108 
Grant Gear Works. 106 
Grant Mfg. & Mach. Co 101 
Graton & Knight Mfg. Co R88 
Gray Co.. G. . , 25 
Greaves, Klusman & Co 115 
(jreene, Tweed & Co 112 
Gronkvist Drill Chuck Co 95 
Hammacher, Schlemmer & Co. 69 
Hardinge Bros. 92 
Harrington, Son & Co., Edw 91 
Hart & Cooley Co 119 
Hendey Machine Co 7 
Henry & Wright Mfg. Co 119 
Hess-Bright Mfg. Co.. 91 
Hill Publishing Co... 88 
Hisey-Wolf Machine Co 100 
Hoefer Mfg. Co..... 111 
Hoggson & Pettis Mfg. Co 9 
Horsburgh & Scott Co 108 
Horton & Son Co., E 94 
Hoskins Mfg. Co... 105 
Hurlbut-Rogers Machine Co 95 
Hivatt Roller Bearing Co 95 
Independent Pneumatic Too! 
Co = 89 
Industrial Oxygen Co 105 


Ingersoll Milling Machine Co 17 


Ingersoll-Rand Co i 89 
International Acheson Graph 
ite Co a’ 
Jacobs Mfg. Co , o4 
Jantz & Leist Elec. Co 101 
Johnson Mach. Co., Carlyle 122 
Jones & Lamson Mach. Co., 
12, 13 and 48 
Kearney & Trecker Co 26 
Kelly Co.. R. A 115 
Kempsmith Mfg. Co 22 
Landis Machine Co 114 
Landis Tool Co 6h 
re inte Machine Tool Co 111 
Lea Equipment Co 112 
Le tlond Machine Tool Co.. 
R K. ..65, 71 and 4th cover 
Lincoln Williams Twist Prill 
Co 1 
Link Belt Co 101 
Lodge & Shipley Machine Too! 


Co 4 


Long & Allstater Co 115 
Lumen Bearing Co... 104 
Lyon Metallic Mfg. Co 115 
Manning. Maxwell & Moore 

Ine 90 and 1253 


PAGE 
Manufacturing Equipment and 
Engineering Co..... 101 
Manville Bros. Co SS 
Manville Machine Co., E. J 117 
Maris Bros.. ; 90 
Marshall & Huschart Mch. Co. 86 
M: issachusetts Saw Works 110 
McCabe, J. J 32 and 8&4 
McCabe Mac hine Co 86 
Merritt, Jos 48 
Mitts & Merrill 114 
Montgomery & Co 92 
Morris Fdry. Co., John B 116 
Morrow Mfg. Co. 95 
Morse Chain Co 118 
Morse Twist Drill and Mach 
Co is a J 67 
Morse, Williams & Co 106 
Morton Mfg. Co.. 109 
Motch & Merryweather Ma 
chinery Co ‘ P R75 
Mueller Machine Tool Co 111 
National-Acme Mfg. Co 124 
National File and Tool Co 97 
National Machinery Co 109 
Newark Gear Cutting and Ma 
i i a ein we nS ; 106 
New Britain Machine Co 113 
New Haven Mfg. Co wo 
New Process Raw Hide Co 107 
Newton Machine Tool Wks 11 
Nicholson & Co... W. H 113 
Nicholson File Co. 17 
Niles-Bement-Pond Co., 
2, 86, 33 to 40 (inc.) 
Northern Engineering Wks 0 
Norton Co.... S1 
Norton Grinding Co gt 
Nuttall Co., R. D 106 
Obermayer Co., S 104 
Oesterlein Machine Co 118 
©. K. Tool Holder Co 91 
Osgood, J. I 91 
Page-Storms Drop Forge Co. .110 
Parker Co.. Chas 108 
Patterson, Gottfried & Hunter 
L.td. ; 87 
Pawling & Harnischfeger 90 
Paxson Co., g9 
Pearce Co... Fred’k 92 
Philadelphia Gear Works 106 
Phosphor Bronze Smelting Co.105 
Pickering Governor Co 122 
Potter & Johnston Mach. Co 
20 and 21 
Pratt Chuck Co 94 
Pratt & Whitney Co. .3, 41 to 46 
(ine ) 
Prentice Bros. Co 2g) 
Prentice & Co., Inc... Geo. G 26 
Prentiss Too! & Supply Co S4 
Quride Co 107 
Ransom Mfg. Co 93 
Reed Co.. F. E oo 
Reed Mfg. Co 108 
Reeves Pulley to on 
Reichhelm & Co., E. P 112 
Rivett Lathe Mfg. Co 8d cover 
Rockford Drilling Mach. Co S1 
Rockwell Furnace Co 104 
Rockwood Mfg. Co o0 
Rogers & Hubbard Co 104 
Root Co... C. J 109 
Roth Bros. & Co 10 
Safety Emery Wheel (« 9 
Sanford Mfg. Co... F. ¢ 104 
Saunders Sons, D 112 
Sawver Gear Works 106 
Schieren, Chas. A 1 and 111 
Schuchardt & Schutte S7 
Schumacher & Bove 9 








PAGE 
Sebastian Lathe Co. 25 
Sellers & Co., Inc., Wm 30 
Seneca Falls Mfg. Co 116 
Shepherd Electric Crane and 
Hoist Co.. th 
Shultz Belting Co 87 
Sibley Mach. Tool Co 114 
Simonds Mfg. Co 112 
Simplex Mfg. Co ve 
Skinner Chuck Co O4 
Sloan & Chi ace Mfg. Co., Ltd 67 
Slocomb Co., J = ILS 
Smith Countershaft Co 124 
Smith & Mills 10S 
Smith Co., Wm. J 101 
Smooth-On Mfg. Co 104 
Spacke Mach. Co., F. W So 
Sprague Electric Co Os 
Springtield Machine Tool Co 15 
Standard Connecting Rod Co.114 
Standard Engineering Wks 100 
Standard Gauge Steel Co 105 
Standard Tool Co.. : 79 
Standard Welding Co 1038 
Stark Tool Co 108 
Starrett Co., L. S SO 
Steptoe Shaper Co., John 87 
Stoever Fdry. & Mfg. Co 89 
Sturtevant Co., B. F 27 
Tabor Mfg. Co. 112 
Taylor & Fenn Co 111 
Taylor, Wilson Mfg. Co 108 
Toledo Electric Welding Co. .104 
Toomey, Frank..... St 
Townsend Mfg. Co., HP 112 
Triumph Electric Co 10 
Trump Bros. Machine Co 95 
Union Mfg. Co o4 
Union Twist Drill Co.. 77 
United Engineering & Fdry 
Co (waeeee : , fo 
Universal Boring Machine Co. 97 
Universal Fluxine Co 104 
Universal Machine Screw Co.120 
I S. Electrical Tool Co. lie 
Utica Drop Forge & Tool Co. 96 
Van Dorn & Dutton Co 108 
Van Dorn Elec. & Mfg. Co 100 
Vandyck Churchill Co 118 
Veeder Mfg. Co 115 
Vitrified Wheel Co 03 
Von Wyek Mach. Tool Co 109 
Wagner Electric Co 98 
Walcott & Wood Mach rool 
CO. ceccesccvecsesseesere 109 
Walker & Co., O. S 4th cover 


Waltham Watch Tool (o.... 79 
. eo => Snr 92 
Ward & Sons, Edgar T 105 
Warner & Swasey Co 31 
Warner Instrument Co 113 
Watson-Stillman Co .120 
Wells Bros. Co - 109 
Western Electric Co oo 
West Haven Mfg. Co 109 
Westing house Electric & Mfg 

co . vO 
Wheeling Mold and Foundry 

Co 108 
Whitcomb tlaisdell Machine 

Tool Co . 19 
Whitman & Barnes Mfg. Co. .116 
Whitney Mfg. Co 63 
Whiton Machine Co., D. E 94 
Wiley & Russell Mfg. Co 118 
Williams & Co., J. H 117 
Wilmarth & Morman Co 92 
Windsor Machine Co 24 


Woodward & Powell Planet 
11 


Co 

Worcester Machine Screw Co. 91 
Wormer Machinery Co., C. C. 85 
Yale & Towne Mfg. Co 90 








Classified Index to 


Articles Advertised 





Abrasive Materials 


Abrasive Material Co., Phila., 

American Emery Wheel Co., a 
dence, R. I. 

Carborundum Co., Niagara Falls, 


Dickinson, Thos. L., New York. 
Norton Co., Worcester, Mass 
Safety Emery Wheel Co., Spring- 


Vitrified Wheel Co., Westfield, Mass. 


Air Lifts 

Ingersoll-Rand Co., New York. 
Alundum 

See Grinding Wheels. 





Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Niles-Bement-Pond Co., New York. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arbors 

Cigveinnd Twist Drill Co., Cleveland, 

Cochrane-Bly Co., Rochester, N. Y. 


Morse Twist Drill & Machine Co Co., 
New Bedford, Maas. 

Pratt Chuck Co., Frankfort, N. Y. 

New Britain, 


Arbors sae he 


Co., New Britain, Conn. 
Union n ;. Co., Athol, Mass. 

Wilmarth Morman Co., Grand 
Rapids, ict 


Union M 


Balls, Steel 
Boker & Co., Herman, New York. 


Barrels, Steel 

Lyon Metallic Mfg. Co., Aurore Ill. 
Bars, Boring 

Beaman & Smith Co., Prov. I. 





ar ee Twist Drill Co., Gierelead, 





Bars, Boring —Oontinued. 


Elmes Engineering Works, Chas. F., 
Chicago, 

Krieger Tool a& Mfg. Co., Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Underwood Co., H. B., Philadelphia, 
Pa. 


Bearings, Ball and Roller 
Boston Gear Works, Norfolk Downs, 


Mass. 
Hess-Bright Mfg. Co., Philadelphia; 
Hyatt Roller Bearing Co., Harrisom 
Pickering Governor Co., The, Port- 
land, nD. 











62 AMERICAN MACHINIST April 29, 1909. 
Belt Dressing oom oes Nat Machinery Brasing Centering Machines —0Cont. 
Cling-Surface pats, < Ce. Buffalo, A on I dustrial Ox n Co New York Whiton Mach. Co., D. E., New Lon- 
Dixon Crucible Co., Joseph, Jersey = er at oi ‘| don, Conn. 

City, N. J. * Prentiss Tool & Supply Oo., New a Mfg. Co., F. C., Bridgeport, Centesa, Fiance 
Graton & Knight Mfg. Co, Wor! i0s & Co. Inc., Wm., Philedd Cincinnati Planer Co., Cincinnat!, 0. 
adieu Cn Ot phia, Pa. Broaching Machines Fay & Scott, Dexter. Me. 

eren Co., Chas. A., New York. M Twist ‘Drill & M h. Co., N 
Shultz Belti St. Louis, Mo. standard | Engineering Works, Ell- Harrington, Son & Co., Edwin, —* ge ac ew 
Smooth-On Co., Jersey City, wood Ci iy. Pa. Philadelphia, Pa. N ‘a te. Co.. New H 

N. J. Vandzek ‘Ruseell Mite: ger Yok: | Hill, Clarke & Co., Inc., Boston, _— g. Co, New Haven, 

usse: - Mass. 
Belt Fasteners raft, Mass * R.. Meadville, Pa. Lapointe Mach. Tool Co., Hudson, Pratt "é Whitney Co., Hartford, 
Bristol Co., Waterbury, Conn. “ ass. Woodward & Powell Planer Co., 
Greene, Tweed & Co., New York. Belts and Nuts niet Qnen Worcester, Mass. 
~<a se en Belt Co., Philadeiphia, P ie SE 
Schi Co., Chas. New York. levelan n t ™ elphia, Pa. 
Shults Beltin is Si. Louls, Mo. National-Acme Mfg. Co., Cleveland,| 5 aosers _ Gear Works, Norfolk Downs, 
th-O Co., Jerse ty, > 
an n y y P s ‘ aaiaaaiaas Biss Co., EB. W w Brooklyn, N. Y. Papal, ee & Mfg. Co., Indian 
one for ase a ationa’ ac ne o n 3 

Belt Lacing Machines Niles-Bement-Pon New York. Link-Belt Co. Philedelphis > 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belt Shifter 

The L. & D. Co., Boston, Mass. 


Belting, Chain 
Link Belt Co., Phila., Pa. 


Belting, Leather 
Chicago Raw Hide Mfg. Co., 


cago, Ill. 
Graton & Knight Mfg. Co., 
cester, Mass. 
Schieren Co., Chas. A., New York. 
Shultz Belting Co., St. Louis, Mo. 
Benches, Work 
Manufacturing Equipment & 
neering Co., Boston, Mass. 
Bending Machinery, 
draulic 
Niles-Bement- Pond oe. New York. 
Bellers & Co., Inc.. Wm., Phila., Pa. 
Watson-Stillman Co., New York. 
Bending Machines, Plate 
Niles-Bement-Pond Co., New York. 


Chi- 


Wor- 


Engi- 


Hy- 


Prentiss Tool & Supply Co., New 
York 
Bellers & Co., Inc., Wm., Philadel- 
hia, Pa. 
tcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machines, Power 


Bethlehem Fdry. & Machine Co., 
South Bethlehem, Pa 

Long & Alistatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


Bending Tools, Hand 

Wallace Supply Co., Chicago, Ill. 

Blanks, Nuts and Screw 

Electric Welding Products 
Cleveland, Ohio. 

Blocks, Chain 

See Hoists, Hand. 

Blocks, Die 


Nicholson & Co., W. 
Barre, Pa. 


Co., 


H., Wilkes- 


Blowers 
Anperioen Gas Furnace Co., 


ork. 
Chicago Flexible Shaft Co., 


New 
Chicago, 


General Electric Co., New York. 

Niles-Bement- Pond Co., New York. 

Roth Bros. & Co., Chicago, III. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 

Davis Machine Co., W. P., Roches- 
ter, N. Y 

Foote-Burt Co., Cleveland, O. 


Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 


7 Machine Co., Waynesboro, 

Manville Mach. Co., E. J., Water- 
bury, Conn. 

McCabe, J. J.. New York. 


Milton Mfg. Co., Milton, Pa. 

Motch & Merryweather Co., 
land, Ohio. 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 

Meponst-Aeme Mfg. Co., Cleveland, 


National Machinery Co., Tiffin, O. 


Cleve- 


Newton _— Tool Wks., Inc., 
Phila., 
New Ay Mfg. Co., New Haven, 


Conn 
Niles-Bement- Pond Co., New York. 
Northern Electrical Mfg. Co., Madi- 
son, Wis. 





Rogers & Hubbard Co., Middletown, 
Conn. 


Books, Technieal 
American ot of Correspondence, 


Chicag 
Aili Publishin New York. 
International L. t Book Co., Scran- 
ton, Pa. 
Sames, Chas. M., Jersey City, N. J. 


Beosters 


C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

Fort Wayne Electric Works, Fort 
Wayne, Ind. 

General Electric Co., New York. 

Roth Bros. & Co., Chicago, Ill. 

Westinghouse Electric Mfg. Co., 
Pittsburg, Pa. 


Bering and Drilling Ma- 
chines, Horizontal 


oe Co., W. F. & John, Rockford, 


Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Detrick & Harvey Mach. Co., Wil- 
nington, Del. 

= eee Works, Fitch- 


Foodie Mach. Tool Co., Cin., 
Gisholt Mach. Co., Madison, wie. 
=. Clarke & Co., Inc., Boston, 


Lucas Mach. Tool Co., Cleveland, O. 

Manni ae “4 Moore, Inc., 
New York 

McCabe, J. a New York. 

Motch & — Machinery 
Co. rR... 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Reckierd Drilling Mach. Co., Rock- 


ford, Ill. 

aw = & Co., Wm., Philadel- 
Dp 

one al Nhestag Mach. Co., Hudson, 


Mass 
Vandyck Churchill Co., New York. 
Whitcomb-Blaisdell Mach. Tool Co., 
Worcester, Mass. 


Inc., 


Inc., 


Bering and Turning Mills, 
Vertical 


American Tool Works Co., Cin., O. 

Baker Bros., Toledo, O 

Baush Mach. Tool co. Springfield, 
Mass. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridgeport, 


Conn. 
Colburn Mach. Tool Co., Franklin, 
Flather Mfg. Co., E. J., 
N. H. 
Gisholt Mach. Co., Madison, Wis. 


Harrington, Son & Co., Edwin, Phila- 
delphia, 


Nashua, 


‘a. 
L saaeee & Moore, Inc., 


— 
aw 
Marshall & Tentest Machinery Co., 
Chicago, Ill. 
McCabe, J. J., New York. 
Mitts & seri 1, naw, Mich. 
Nee ee Machine Tool Wks., Inc., 


sien Bemnont- Pond Co., New York. 
— Tool & Supply Co., New 


ork. 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 
Vandyck Churchill Co., New York 


Bering Tools 
Argstrong Bros. Tool Co., Chicago, 


Krieger Tool & Mfg. Co., Chicago, 





Prentiss Tool & a” Co., New 


York 


Cabinets, Tool 
me Bros. Tool Co., Chicago, 


Hammacher, Schlemmer & Co., New 


ork. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Patterson, Gottfried & 
New York. 


Hunter, 


Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Schuchardt & Suite. New York. 

Slocomb Co., J. Providence, R. I. 

Starrett Co., L. 8" Athol, Mass. 


Cams 


Bilgram, Hugo, Phila., 
Boston Gear Works, Norfolk Downs, 


Mass 
Fuller 


* Manufacturing Co., New 
Haven, Conn. 
Carborundum 
See Grinding Wheels. 
Carborundum Paper and 
Cloth 


Carborundum Co., Niagara Falls, 
ae 


Cars, Industrial 
Link Belt Co., Philadelphia, Pa. 


Case-Hardening 
American Gas Furnace Co., 


ork. : 
Regus & Hubbard Co., Middletown, 
nn. 
bt om & Co., J. H., Brooklyn, 


New 


Castings, Brass and Bronze 
Clum & Atkinson, Rochester, N. Y. 
Lumen Bearing Co., Buffalo, N. Y. 
Castings, Die Molded 

Berry & Parker, Erie, Pa. 

Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Iron 


Birdsboro Steel Fdry. & Mach. Co., 
rdsboro, Pa. 
— Fdry. & Mach. Co., Buffalo, 


Y 
Farrel Fdry. & Mach. Co., 
Conn 


Link Belt Co., Philadelphia, Pa. 
Taylor & Fenn Co., Hartford, Conn. 
Veeder Mfg. Co. Hartford, Conn. 
Wheetps Mold Fdry. Co., W heeling, 


Ansonia, 


Castings, Steel 

Birdsboro Steel Fdry. & Mach. Co., 
Birdsboro, Pa. 

Hess Bright Mfg. Co., Phila., Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Cast Iron Brazing 

Industrial Oxygen Co., New York. 

ee Mfg. Co., F. C., Bridgeport, 
Sonn 


Cement, Cast Steel 


Obermayer & Co., 8., Cincinnati, O. 
Cement, Iron 
Mfg. Co., Jersey City, 


Smooth-On 
N. J. 


Centering Machines 
Bantey Mach. Co., Torrington, 


nn. 
McCabe, J. J., New York. 


Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York, 





Whitney Mfg. Co., Hartford, Conn 

Chucking Machines 

ng Tool Wks. Co., Cin., O. 

wo Sharpe Mfg. Co., Provi- 
en 

Cleveland Automatic Machine Co., 
Cleveland, 

Garvin Mach. Co., New York. 


Gisholt Mach. Madison, Wis. 
LeBlond Mach. Ci col Co.,'R. K 
Goclansty, © 


J. J., New York. 
Reed Worcester, Mass. 
Warner & Swasey Co., Cleveland, 


Ohio. 

Whitcomb- mag! aD Tool 
Co., Worcester. 

Windsor Mach. Ne “Windsor, Vt. 

Chucks, Drill 

Almond Mfg. Co., T. R., Ashburn- 
ham, Mass. 

— & Co., R. H., New Haven, 


Celfor "Tool Co., Buchanan, Mich. 
Cleveland Twist Drill Co., Cleveland, 


oO. 

a 7 Chuck Co., Hartford, 
Grénkvist Drill Chuck Co., Jersey 
City, N. J. 

Horton & Son Co., E., Windsor 
Locks, age 

Jacobs Mfg. » Gartierd, . An 
Morrow Mie. Go Elmira 
Morse Twist oo, & Mach. Gon “New 
Bedford, Mass. 


Pratt Chuck Co., Frankfort, N. Y. 

Russell Anti-friction Drill Chuck Co., 
Elmira, N. Y. 

4 Chuck Co., New Britain, 

Standard Tool Co., Cleveland 

Trump Bros. Mach. Co., Wilmiag- 
ton, Del. 

Union Mfg. Co., New Britain, Conn. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Whitney Mfg. Co., Hartford, Conn. 

ye en. Co., D. E., New Lon- 
on 

bad + A ra ‘Risse Mfg. Co., Green- 


Poon tg Lathe 

Cincinnati Chuck Co., Cincinnati, O. 
Cushman Chuck Co., Hartford, Conn 
Gisholt Mach. Co., Madison, Wis 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Horton & Son Co., E., Windsor 


Locks, Conn 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Russell Anti-friction Drill Chuck Co., 
Elmira, N. Y. 
or Chuck Co., New Britain, 
Union "Mig. Co. Now Britain, Conn. 
Whiton Mach. Go., D. E., New Lon- 
don, Conn. 
Chucks. Magnetic 
Walker & Co., O. 8., Worcester, Mass 
Chucks, Planer 
Cincinnati Planer Co., Cincinnati, O. 
Harrington & Son Co., Edwin, Phila- 


delphia, Pa. 
oe | ~ we Mfe. Co., New Haven, 


Nilen Bement- Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Union Mfg. Co., New Britain, Conn. 
Chack, Split 


Hardinge Bros., Chicago, Ill. 

- Rivett Lathe Mfg. Co., Boston, Mass- 

Sloan, & Chace fg. Co., Ltd. New. 
ar . 


Circuit Breakers 
Crocker-Wheeler Co., Ampere, N. J. 
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